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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, woodlands, and wildlife areas ; in select- 
ing sites for roads, ponds, buildings, and other 
structures; and in judging the suitability of 
tracts of land for farming, industry, and recre- 
ation, 


Locating Soils 


All the soils of Contra Costa County are 
shown on the detailed map at the back of this 
publication. This map consists of many sheets 
made from aerial photographs. Each sheet is 
numbered to correspond with a number on the 
Index to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The ‘‘Guide to Mapping Units” can be used to 
find information. This guide lists all the soils 
of the county in alphabetic order by map symbol 
and gives the capability classification and Storie 
index rating of each. It also shows the page 
where each soil is described and the page for 
the range site in which the soil has been placed. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 


using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suita- 
bility. For example, soils that have a slight 
limitation for a given use can be colored green, 
those with a moderate limitation can be colored 
yellow, and those with a severe limitation can 
be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
discussions of the range sites and capability 
units. 

Wildlife managers and others can find infor- 
mation about soils and wildlife in the section 
“Wildlife.” 

Ranchers and others can find, under “Range,” 
groupings of the soils according to their suita- 
bility for range and the names of many of the 
plants that grow on each range site. 

Engineers and builders can find, under “En- 
gineering Uses of the Soils,” tables that contain 
test data, estimates of soil properties, and in- 
formation about soil features that affect engi- 
neering practices. 

Scientists and others can read about the soils 
in the section “Formation and Classification of 
Soils.” 

Newcomers in the county may be especially 
interested in the section “General Soil Map,” 
where broad patterns of soils are described. 
They may also be interested in the information 
about the county given in the section “General 
Nature of the County.” 
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and nut crops and field crops on Brentwood and Sorrento 
soils, Rangeland, in the background, is Altamont soil. 
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ONTRA COSTA COUNTY is in the west-central 

part of California. It lies southeast of San Pablo 
Bay and south of Suisun Bay. The north-central part 
borders the confluence of the Sacramento and San 
Joaquin rivers. Contra Costa County is bounded on the 
west by San Francisco and Marin Counties, on the 
south by Alameda County, on the east by San Joaquin 
County, and on the north by Sacramento and Solano 
Counties. 

Contra Costa County has an area of 468,650 acres. 
The eastern part of the county, within the San Joa- 
quin Valley and Sacramento-San Joaquin Delta, is 
nearly level and is intensively cultivated. The nearly 
level to sloping valleys in the central part of the 
county are used mainly for urban development, but 
some areas are dryfarmed to small grains and a few 
are in walnut orchards. The rest of the county consists 
of strongly sloping to very steep uplands used for 
range. The dominant landmark of the county is Mount 
Diablo, which is 3,849 feet high. 

The most highly developed urban and industrial 
areas are Concord, Richmond, Walnut Creek, Pitts- 
burg, and the unincorporated areas in the central part 
of the county. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Contra Costa County, where they are 
located, and how they can be used. The soil scientists 
went into the county knowing they likely would find 
many soils they had already seen and, perhaps, some 
they had not. They observed the steepness, length, and 
shape of slopes, the size and speed of streams and 
rivers, the kinds of native plants or crops, the kinds of 
rock, and many facts about the soils. They dug many 
holes to expose soil profiles. A profile is the sequence 
of natural layers, or horizons, in a soil; it extends 
from the surface down into the parent material that 
has not been changed much by leaching or by the 
action of plant roots. 

The soil scientists made comparisons among the 
profiles they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 


nationwide, uniform procedures, The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is named 
for a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Egbert and Joice, for example, are the names 
of two soil series. All the soils in the United States 
having the same series name are essentially alike in 
those characteristics that affect their behavior in the 
undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face soil and in slope, stoniness, or some other charac- 
teristic that affects use of the soil by man, On the 
basis of such differences, a soil series is divided into 
phases. The name of a soil phase indicates a feature 
that affects management, For example, Diablo clay, 15 
to 30 percent slopes, is one of several phases within 
the Diablo series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show roads, buildings, field 
borders, trees, and other details that help in drawing 
boundaries accurately. The soil map in the back of 
this publication was prepared from the aerial! photo- 
graphs. 

The areas shown on a soil map are called mapping 
units, On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit ig nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some other kind that have been seen within an area 
that is dominantly of a recognized soil phase. 

In most areas surveyed there are places where the 
soil ig so rocky or so disturbed or covered by urban or 
industrial structures that is cannot be classified by soil 
series. These places are shown on the soi! map and are 
described in the survey, but they are called land types 
and are given descriptive names, Urban land is a land 
type in Contra Costa County. 


2 SOIL SURVEY 


Some mapping units are made up of soils of differ- 
ent series or of different phases within one series. 
Two such kinds of mapping units are shown on the 
soil maps of Contra Costa County: soil complexes and 
soil associations. 

A soil complex consists of areas of two or more 
soils, so intermingled or so small in size that they 
cannot be shown separately on the soil map. Each area 
of a complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. The name of a 
soil complex consists of the names of the dominant 
soils, joined by a hyphen. Fontana-Altamont complex 
is an example. 

A soil association is made up of adjacent soils that 
are in areas large enough to be shown individually on 
the soil map but are shown as one unit because the 
time and effort of delineating them separately cannot 
be justified. There is a considerable degree of uniform- 
ity in pattern and relative extent of the dominant 
soils, but the soils may differ greatly one from 
another. The name of an association consists of the 
names of the dominant soils or land types, joined by a 
hyphen. Rock outcrop-Xerorthents association is an 
example. 

While a soil survey is in progress, samples of soils 
are taken as needed for laboratory measurements and 
engineering tests. Laboratory data from the same 
kinds of soil in other places are assembled. Data on 
yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soil. Yields under defined man- 
agement are estimated for all the soils. 

Only part of a soil survey is completed when the 
soils have been named, described, and delineated on 
the map and the laboratory data and yield data have 
been assembled. The mass of detailed information 
must then be organized in such a way as to be readily 
useful to different groups of users, among them farm- 
ers, manager's of range, and engineers. 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups of soils. 
They test these groups by further study and by con- 
sultation with farmers, agronomists, engineers, and 
others, then adjust the groups according to the results 
of their studies and consultation. Thus, the groups 
that are finally evolved reflect up-to-date knowledge of 
the soils and their behavior under present methods of 
use and management, 


General Soil Map 


The general soil map at the back of this publication 
shows, in color, the soil associations in the survey 
area. A soil association is a landscape that has a dis- 
tinctive pattern of soils in defined proportions. It typi- 
cally consists of one or more major soils and at least 
one minor soil, and it is named for the major soils. 
The soils in one association can be in other associa- 
tions as well, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a survey area, 
who want to compare different parts of that area, or 


who want to locate large tracts that are suitable for a 
certain kind of land use. Such a map is a useful gen- 
eral guide in managing a watershed, a wooded tract, 
or a wildlife area or in planning recreation facilities, 
community developments, and such engineering works 
as transportation corridors. It is not a suitable map 
for planning in detail the management of a farm or 
field or for selecting a site for a road or building or 
other structure, because the soils within an association 
ordinarily vary in slope, depth, stoniness, drainage, 
and other characteristics that affect their manage- 
ment. 

The soil associations in this county have been 
grouped into general kinds of landscapes for broad 
interpretative purposes. Each of the groups and the 
soil associations are described on the following pages. 


Nearly Level 10 Strongly Sloping, Somewhat 
Excessively Drained to Very Poorly Drained 
Soils on Valley Fill, Basins, Low 

Terraces, Flood Plains, and Alluvial Fans 


These soils range from sand to clay. They formed 
mainly in alluvium from mixed, mostly sedimentary 
rocks, A small area of these soils formed in wind-mod- 
ified stream deposits. Slopes are 0 to 15 percent. 

Elevation ranges from sea level to 1,500 feet. The 
average annual rainfall is 10 to 25 inches. The aver- 
age annual temperature is 59° to 60° F., and the 
frost-free season is 250 to 830 days. Most of the soils 
in the eastern part of the county are cultivated. In the 
western and central parts of the county, most of the 
soils are in residential and other urban uses. 

The six soil associations in this group make up 26 
percent of the county. 


1. Brentwood-Rincon-Zamora association 


Nearly level to gently sloping, well-drained clay loams 
and silty clay loams on valley fill, alluvial fans, and 
low terraces 


The soils in this association are very deep. They 
formed in alluvium from sedimentary rock, Slopes 
range from 0 to 5 percent, although most slopes are 0 
to 2 percent. Elevation ranges from 40 to 500 feet. 
The average annual rainfall is 12 to 24 inches. The 
average annual temperature is 59° to 60° F., and the 
frost-free season is 250 to 330 days. 

This association makes up about 5 percent of the 
county. It consists of about 35 percent Brentwood 
soils, 30 percent Rincon soils, and 20 percent Zamora 
soils. The rest is Sorrento, Los Robles, Capay, Garret- 
son, Sycamore, and Kimball soils. 

Brentwood soils have a surface layer of grayish- 
brown clay loam. The upper part of the subsoil is 
brown heavy clay loam. The lower part of the subsoil 
and the substratum are yellowish-brown clay loam and 
silty clay loam. 

Rincon soils have a surface layer of dark grayish- 
brown clay loam and a subsoil of brown clay. The sub- 
stratum is light yellowish-brown silty clay loam and 
loam. 

Zamora soils have a surface layer of grayish-brown 
and dark grayish-brown silty clay loam. The subsoil is 


CONTRA COSTA COUNTY, CALIFORNIA 3 


dark grayish-brown and brown silty clay loam. The 
substratum is grayish-brown light clay loam. 

Many kinds of crops are intensively cultivated, and 
the soils are commonly used for residential develop- 
ment. In the eastern part of the county, the soils are 
used for irrigated orchards, row crops, and field crops. 
Walnuts, almonds, and apricots are the principal 
orchard crops, Tomatoes, head lettuce, and sugar 
beets are the principal row crops. Alfalfa hay is the 
principal field crop. The wildlife is mainly upland 
game that requires supplemental feed and cover. 


2. Capay-Sycamore-Brentwood association 


Nearly level, moderately well drained, poorly drained, 
and well drained clays, silty clay loams, and clay 
loams on valley fill and flood plains 


The soils in this association are very deep and have 
a perched water table between depths of 40 and 60 
inches, They formed in alluvium from sedimentary 
rock. Slopes are 0 to 2 percent, Elevation ranges from 
10 to 500 feet. The average annual rainfall is 14 to 18 
inches. The average annual temperature is 59° F., and 
the frost-free season is 250 to 300 days. 

This association makes up about 3 percent of the 
county. It consists of about 50 percent Capay soils, 20 
percent Sycamore soils, and 15 percent Brentwood 
soils. The rest is Rincon and Laugenour soils. 

Capay soils are moderately well drained. They have 
a surface layer of dark grayish-brown and grayish- 
brown clay. The substratum is brown clay and yellow- 
ish-brown silty clay loam. 

Sycamore soils are poorly drained. They haye a sur- 
face layer of grayish-brown silty clay loam and a 
subsoil of mottled brown heavy silt loam. The substra- 
tum is mottled brown silty clay loam that has lenses of 
loamy fine sand. 

Brentwood soils are well drained to moderately well 

drained. They have a surface layer of grayish-brown 
clay loam. The upper part of the subsoil is brown 
heavy clay loam. The lower part of the subsoil and the 
substratum are yellowish-brown clay loam and silty 
clay loam. 
_ In the eastern part of the county, the soils are 
intensively cultivated. Almonds and apricots are the 
principal irrigated orchard crops. Tomatoes, sugar 
beets, and head lettuce are the principal row crops. 
Alfalfa is the principal field crop. Tn other areas, the 
soils are used for urban and industrial development. 
The wildlife is mainly upland game that requires sup- 
plemental feed and cover. 


3. Capay-Rincon association 


Nearly level to strongly sloping, moderately well 
drained and well drained elays and clay loams on 
valley fill 


The soils in this association are more than 60 inches 
deep, They formed in alluvium from sedimentary rock. 
Slopes are 0 to 15 percent. Elevation ranges from 50 
to 500 feet. The average annual rainfall is 12 to 16 
inches. The average annual temperature is 59° F., and 
the frost-free season is 250 to 300 days. 

This association makes up about 8 pereent of the 
county. It consists of about 50 percent Capay soils and 


40 percent Rincon soils. The rest is Antioch, Brent- 
wood, and Sycamore soils. 

Capay soils are moderately well drained. They have 
a surface layer of dark grayish-brown and grayish- 
brown clay. The substratum is brown clay and yellow- 
ish-brown silty clay loam. 

Rincon soils are well drained. They have a surface 
layer of dark grayish-brown clay loam and a subsoil 
of brown clay. The substratum is light yellowish- 
brown silty clay loam and loam. 

These soils are used for irrigated row crops, field 
crops, and orchards. They are also used for dry- 
farmed grain, hay, and urban and industrial develop- 
ment. The wildlife is mainly upland game that 
requires supplemental feed and cover. 


4. Dethi assuciation 


Gently sloping and moderately sloping, somewhat 
excessively drained sands in the valleys 


The soils in this association are very deep. They 
formed in wind-modified stream deposits of mixed 
origin. Slopes are 2 to 9 percent. Elevation ranges 
from 10 to 150 feet. The average annual rainfall is 12 
to 14 inches. The average annual temperature is 59° F., 
and the frost-free season is 260 to 300 days. 

This association makes up about 2 percent of the 
county. It is about 85 percent Delhi soils. The rest is 
Rincon and Zamora soils. y 

Delhi soils are brown and yellowish-brown sand 
throughout. ; 

These soils are used for almonds, vineyards, and 
some walnuts and apricots. The wildlife is upland 
game that requires supplemental food and cover. 


5. Clear Lake-Cropley association 


Nearly level to gently sloping, poorly drained and 
moderately well drained clays on valley fill and in 
coastal valley basins 


The soils in this association are very deep, They 
formed in alluvium mainly from sedimentary rocks. 
Slopes are 0 to 5 percent. Elevation ranges from 5 to 
1,500 feet. The average annual rainfall is 14 to 25 
inches. The average annual temperature is 59° F., and 
the frost-free season is 260 to 300 days. 

This association makes up about 10 percent of the 
county. Tt consists of about 50 percent Clear Lake 
soils and 20 percent Cropley soils. About 10 percent is 
Batella soils, and 10 percent is Conejo soils. The rest 
is Omni, Pescadero, and Garretson soils. 

Clear Lake soils have poor natural drainage, but 
drainage has been altered by stream cutting and the 
water table is below a depth of 60 inches in most 
places. These soils have a surface layer of very dark 
gray clay. The substratum is mottled very dark gray- 
ish-brown and grayish-brown clay. 

Cropley soils are moderately well drained. They 
have a surface layer of dark-gray clay. Below that is 
dark gravish-brown and dark-brown clay. The sub- 
stratum is yellowish-brown and very pale brown 
heavy clay loam, 

These soils are used mainly for urban development 
and related uses, Some areas are used for dryfarmed 
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grain (fig. 1), hay, and dryfarmed walnuts. Where the 
soils "ATE7N0T cultivated, the vegetation is annual 
grasses and forbs. The wildlife is mainly upland game 
that requires supplemental feed and cover. 


6. Marcuse-Solano-Pescadero association 


Nearly level, very poorly drained to somewhat poorly 
drained clays, loams, and clay loams on rims of basins 


The soils in this association are very deep. They 
formed in alluvium from sedimentary rock. Slopes are 
0 to 2 percent. Elevation ranges from near sea level to 
150 feet. The average annual rainfall is 10 to 19 
inches. The average annual temperature is 60° F., and 
the frost-free season is 250 to 300 days. 

This association makes up 8 percent of the county. 
It consists of about 50 percent Marcuse soils, 20 per- 
cent Solano soils, and 15 percent Pescadero soils. The 
rest is San Ysidro, Sacramento, and Rincon soils and 
a few areas of Linne soils. 

Marcuse soils are poorly drained and very poorly 
drained. They have a surface layer of faintly mottled 
grayish-brown, dark grayish-brown, and light olive- 
brown clay. The subsoil is mottled dark-gray, dark 
grayish-brown, brown and olive-brown clay. The sub- 
stratum is mottled dark grayish-brown, brown, and 
grayish-brown clay. 

Solano soils are somewhat poorly drained, The 


upper part of the surface layer is mixed grayish- 
brown and gray loam about 8 inches thick. The lower 
part is mottled grayish-brown and very dark grayish- 
brown clay loam. The subsoil is grayish-brown and 
brown clay loam and silty clay loam. The substratum 
is pale-brown clay loam. 

Pescadero soils are poorly drained. They have a sur- 
face layer of mixed light-gray, gray, and very dark 
gray clay loam. The subsoil is black clay in the upper 
part and mottled dark-gray, grayish-brown, gray, and 
light yellowish-brown clay in the lower part. The sub- 
stratum is olive-gray and pale-olive sandy clay loam. 

These soils are used for irrigated pasture, some 
sugar beets and milo, and dryland pasture. Where 
they are not cultivated, the vegetation is annual 
grasses, saltbush, pickleweed, and meadow barley. The 
wildlife is either upland game or waterfowl, depend- 
ing on the type of food and cover. 


Nearly Level, Poorly Drained and Very Poorly 
Drained Soils on the Delta, Flood Plains, 
and Saltwater Marshes and Tidal Flats 


These soils are clay loam, muck, silty clay, and clay. 
They formed in mixed mineral alluvium or from 
remains of hydrophytic plants. Slopes are less than 2 
percent. 


Figure 1.—The Clear Lake soils in the foreground are used for small grain. Diablo soils are in the background. 
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Elevation ranges from 15 feet below sea level to 100 
feet above sea level. The average annual precipitation 
is 12 to 22 inches. The average annual temperature is 
59° to 60° F, and the frost-free season is 250 to 310 
days. Most of the soils on the delta are intensively cul- 
tivated. Vegetation on the saltwater marshes and tidal 
flats is pickleweed, saltgrass, and sedges. 

The three soil associations in this group make up 10 
percent of the county. 


7. Rindge-Kingile association 
Nearly level, very poorly drained mucks on the delta 


The soils in this association are more than 60 inches 
deep. They formed in remains of hydrophytic plants 
and fine-textured mineral deposits. Slopes are less 
than 2 percent, Elevation ranges from 5 to 15 feet 
below sea level. The average annual precipitation is 12 
to 16 inches. The average annual temperature is 59° 
to 60° F, and the frost-free season is 250 to 310 days. 

This association makes up about 6 percent of the 
county. It consists of about 40 percent Rindge soils 
und 20 percent Kingile soils. The rest is Piper, Ryde, 
Egbert, Merritt, and Venice soils. 

Rindge soils have a surface layer of very dark 
brown muck. The layer below that is very dark gray 
muck, and it is underlain by black muck, 

Kingile soils have a surface layer of black muck. 
Below that is very dark brown muck that is underlain 
by very dark gray and dark-gray silty clay. 

Most of the acreage is intensively cultivated. The 
soils are used for irrigated field corn, tomatoes, and 
asparagus, The wildlife is upland game or waterfowl, 
depending on the type of food and cover provided. 
Many areas are flooded specifically for waterfow] in 
the fall and early in winter. 


8 Sacramento-Omni association 


Nearly level, poorly drained and very poorly drained 
elays and clay loams on the delta and on flood plains 


The soils in this association are very deep, They 
formed in mixed alluvium. Slopes are less than 2 per- 
cent. Elevation ranges from near sea level to 100 feet. 
The average annual rainfall is 12 to 16 inches. The 
average annual temperature is 59° F., and the frost- 
free season is 260 to 800 days. 

This association makes up about 2 percent of the 
county. It consists of about 55 percent Sacramento 
ate and 40 percent Omni soils. The rest is Marcuse 
soils, 

The Sacramento soils are poorly drained and very 
poorly drained. They have a thick surface layer of 
very dark gray clay that is mottled below a depth of 9 
inches. The underlying material is mottled gray and 
olive-brown clay. 

Omni soils are poorly drained. The upper part of 
the surface layer is grayish-brown clay loam about 8 
inches thick, The lower part is gray clay. The substra- 
tum is mottled gray, grayish-brown, and dark gray- 
ish-brown, stratified clay, sandy clay loam, clay loam, 
and loamy sand. % 

Sacramento soils are used for field corn, tomatoes, 
sugar beets, milo, and some irrigated pasture. Omni 
soils are used for dryland pasture, some barley, and 


industrial uses. The wildlife is either upland game or 
waterfowl, depending on the type of supplemental 
food and cover provided. 


9. Joice-Reyes association 


Nearly level, very poorly drained, saline mucks and 
silty clays on saltwater marshes and tidal flats 


The soils in this association are very deep. They 
formed in remains of hydrophytic plants and fine-tex- 
tured mineral alluvium from mixed rock. Slopes are 
less than 1 percent. Elevation ranges from sea level to 
5 feet below sea level. The average annual rainfall is 
12 to 22 inches. The average annual temperature is 
59° to 60° F., and the frost-free season is 260 to 300 
days. 

This association makes up less than 2 percent of the 
county. It consists of 60 percent Joice soils and 35 per- 
cent Reyes soils. The rest is Marcuse soils. 

Joice soils have a surface layer of dark-brown 
muck. The layers below that are black and very dark 
brown muck. The underlying material is dark gray- 
ish-brown muck that has a high content of polysul- 
phides. 

Reyes soils have a surface layer of very dark gray- 
ish-brown silty clay. The subsoil is dark-gray silty 
clay, and the substratum is black silty clay. ‘ 

These soils are used for saltgrass pasture, wildlife, 
and recreation, Vegetation is pickleweed, saltgrass, 
and some sedges. A few areas are used for industrial 
development. The wildlife is waterfowl. 


Nearly Level to Very Steep, Moderately Well 
Drained to Excessively Drained Soils on 
Terraces and Mountainous Uplands 


These soils range from loams to clays. They formed 
mainly in weakly consolidated old alluvial sediments 
and in material weathered from interbedded sedimen- 
tary rock and some basic and ultrabasic igneous rock. 
Slopes are 0 to 75 percent. 

Elevation ranges from 10 to 3,849 feet. The average 
annual rainfall is 12 to 25 inches. The average annual 
temperature is 56° to 59° F., and the frost-free season 
is 250 to 800 days. Vegetation is mostly annual 
grasses and forbs, but some areas have thick stands of 
oak, laurel, and poison-oak. A few areas have thick 
stands of chaparral. 

The five soil associations in this group make up 64 
percent of the county. 


10. Tierra-Antioch-Perkins association 


Nearly level to moderately steep, moderately well 
drained and well drained loams and clay loams that 
formed in old alluvium on terraces 


Most of the soils in this association are shallow to a 
subsoil that is dense and very slowly permeable, They 
formed in old, mainly weakly consolidated alluvium 
from mixed sources. Slopes are 0 to 30 percent. Eleva- 
tion ranges from 10 to 1,200 feet. The average annual 
rainfall is 12 to 25 inches. The average annual temper- 
ture is 59° F., and the frost-free season is 260 to 300 
days. 


6 SOIL SURVEY 


This association makes up about 4 percent of the 
county. It consists of about 50 percent Tierra soils, 20 
percent Antioch soils, and 20 percent Perkins soils. 
The rest is Kimball soils. 

Tierra soils are moderately well drained. They have 
a surface layer of dark-gray and gray loam and clay 
loam, The upper part of the subsoil is grayish-brown 
clay. The lower part is light yellowish-brown silty clay 
loam that extends to a depth of more than 60 inches. 

Antioch soils are moderately well drained. They 
have a surface layer of dark grayish-brown and dark- 
brown loam, The subsurface layer is mottled gray 
loam. The subsoil is mottled brown clay, and the sub- 
stratum is yellowish-brown clay loam. 

Perkins soils are well drained and very deep. They 
have a surface layer of reddish-brown and reddish- 
gray gravelly heavy loam. The subsoil is weak-red 
gravelly clay loam, The substratum is reddish-brown, 
weakly consolidated gravelly clay loam. 

These soils are used mainly for range and for build- 
ings and related urban uses. Where the soils are not 
cultivated, the vegetation is annual grasses, forbs, and 
scattered oaks. The wildlife is mainly upland game, 
depending on the type of food and cover provided, 


11. Altamont-Diablo-Fontana association 


Strongly sloping to very steep, well-drained clays and 
silty clay loams that formed in material weathered 
from soft, fine-grained sandstone and shale on uplands 


The soils in this association are moderately deep to 
deep. They formed in material weathered from soft, 
fine-grained sandstone and shale. Slopes are 9 to 75 
percent. Elevation ranges from 400 to 1,500 feet. The 
average annual rainfall is 12 to 20 inches, The aver- 
age annual temperature is 59° to 60° F., and the 
frost-free season is 260 to 800 days. . 

This association makes up about 26 percent of the 
county, It is about 50 percent Altamont soils, 20 per- 
cent Diablo soils, and 20 percent Fontana soils. The 
rest is Linne, Alo, Millsholm, and Gaviota soils. 

Altamont soils have a surface layer of dark gray- 
ish-brown clay underlain by grayish-brown silty clay. 
Shale is at a depth of 40 to 60 inches, 

Diablo soils have a surface layer of clay. It is dark 
gray in the upper part and mixed dark gray and light 
gray in the lower part. Below that is mixed light-gray, 
dark-gray, and olive-gray clay and silty clay. Soft 
shale is at a depth of 40 to 60 inches. 

Fontana soils have a surface layer of dark grayish- 
brown silly clay loam. The substratum is yellowish- 
brown silty clay loam that is underlain at a depth of 
20 to 36 inches by fine-grained sandstone. 

These soils are used for range and some dryfarmed 
grain and volunteer hay. Where the soils are not culti- 
vated, the vegetation is annual grasses, forbs, and 
scattered oaks. The wildlife is upland game that 
requires supplemental food and cover. 


12. Los Osos-Millsholm-Los Gatos association 


Moderately steep to very steep, well-drained clay 
loams and loams that formed in material weathered 
from interbedded sedimentary rock on uplands 


The soils in this association are shallow to moder- 
ately deep. They formed in material weathered from 
interbedded sedimentary rock, Slopes range from 15 to 
75 percent. Elevation ranges from 100 to 2,500 feet. 
The average annual rainfall is 14 to 25 inches. The 
average annual temperature.is 56° to 59° F., and the 
frost-free season is 250 to 300 days. 

This association makes up about 28 percent of the 
county. It consists of about 85 percent Los Osos soils, 
20 percent Millsholm soils, and 15 percent Los Gatos 
soils. The rest is Lodo, Dibble, Alo, Sehorn, and 
Briones soils. 

Los Osos soils have a surface layer of gray clay 
Joam and a subsoil of gray and grayish-brown clay. 
Soft, fine-grained sandstone is at a depth of 24 to 40 
inches. 

Millsholm soils have a surface layer and subsoil of 
grayish-brown loam that are underlain by fine-grained 
sandstone at a depth of 10 to 20 inches. 

Los Gatos soils have a surface layer of brown heavy 
loam, The subsoil is mainly reddish-brown clay loam, 
and it is underlain by sandstone at a depth of 20 to 40 
inches. 

These soils are used for range, wildlife habitat, 
watershed, and homesites and related uses. The vege- 
tation is grass and oak, and thick stands of laurel, 
oak, and poison-oak are on many north-facing slopes. 
The wildlife is mainly deer. 


13. Gilroy-Vallecitos association 


Moderately steep to very steep, well-drained clay 
loams and loams that formed in material weathered. 
from basic igneous rock and metasedimentary rock on 
uplands 


The soils in this association are shallow to moder- 
ately deep. They formed in material weathered from 
basic igneous rock and metasedimentary rock. Slopes 
are 15 to 75 percent. Elevation ranges from 500 to 
8,000 feet. The average annual rainfall is 15 to 25 
inches. The average annual temperature is 57° to 58° 
F., and the frost-free season is 240 to 300 days. 

This association makes up about 2 percent of the 
county. It consists of about 50 percent Gilroy soils and 
35 percent Vallecitos soils. The rest is Los Gatos, 
Millsholm, Los Osos, and Felton soils. 

Gilroy soils have a surface layer of reddish-brown 
light clay loam. The upper part of the subsoil is red- 
dish-brown clay loam, and the lower part is reddish- 
brown very gravelly loam. Basic igneous rock is at a 
depth of 20 to 40 inches. 

Vallecitos soils have a surface layer that is brown 
loam in the upper part and reddish-brown clay loam 
in the lower part. The subsoil is reddish-brown light 
clay. Shattered metasedimentary rock is at a depth of 
12 to 20 inches. 

These soils are used for range, wildlife habitat, and 
watershed. Vegetation is oak and grass and some 
digger pine, The wildlife is mainly deer. 


14. 


Steep to very steep areas of rock outcrop and exces- 
sively drained, very shallow, loamy soils that formed 


Rock outcrop-Xerorthents association 
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in material weathered from sedimentary rock and 
basic igneous rock on uplands 


This association is 50 to 75 percent rock outcrops, 
and the rest is very shallow loamy soils. Slopes are 30 
to 75 percent. Elevation ranges from 1,000 to 3,849 
feet. The average annual rainfall is 20 to 25 inches. 
The average annual temperature is 59° F., and the 
frost-free season is 240 to 280 days. 

This association makes up ahout 4 percent of the 
county. It is about 85 percent Rock outcrop-Xerorthents 
association, The rest is Millsholm, Gaviota, and Val- 
lecitos soils. 

These soils are used for wildlife habitat and water- 
shed, Vegetation in some areas is thick stands of 
chamise and yerba santa. In other areas it is oak, 
digger pine, and poison-oak with an understudy of 
mouse barley, The wildlife is mainly deer. 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in Contra Costa County. Each soil series is 
described in detail, and then each mapping unit in 
that series is described briefly. Unless otherwise 
stated, it is assumed that facts given for a soil series 
hold true for each mapping unit in that series. Thus, 
to get full information about any mapping unit, it is 
necessary to read both the description of the mapping 
unit and the description of the soil series to which it 
belongs. 

An important part of the description of each soil 
series is the soil profile, describing the sequence of 
layers from the surface downward to rock or other 
underlying material, Each series includes two descrip- 
tions of this profile. The first is brief and in terms 
familiar to the layman. The second is much more 
detailed and is for those who need to make thorough 
and precise studies of soils. The profile described in 
the series is representative for mapping units in that 
series, If a given mapping unit has a profile different 
from the one described for the series, the differences 
ave mentioned in describing the mapping unit, or they 
are apparent from the name of the mapping unit. 
Color terms used in the profile are for dry soil unless 
otherwise stated. 

As mentioned in the section “(How This Survey Was 
Made,” not all mapping units are members of a soil 
series, Urban land, for example, does not belong to a 
soil series, but nevertheless is listed in alphabetic 
order along with the soil series. 

Preceding the name of each mapping unit is a 
symbol which identifies the mapping unit on the 
detailed soil map, Listed at the end of each description 
of a mapping unit is the capability unit and range site 
in which the mapping unit has been placed. The page 
for the description of each capability unit and range 
site can be found in the “Guide to Mapping Units” at 
the back of this survey. 

The acreage and proportionate extent. of each map- 
ping unit are shown in table 1, Many of the terms 
used in describing soils can be found in the Glossary, 
and more detailed information about the terminology 


and methods of sail mapping can be obtained from the 
Soil Survey Manual (8).2 

The soil maps of Contra Costa County will not nec- 
essarily match those in the soil survey of the Alameda 
Area, completed in 1961. New criteria for soil series 
ond their interpretations have been developed which 
change some delineations or soil series names. 


Alo Series 


The Alo series consists of well-drained soils under- 
lain by soft sandstone and shale. These soils are on 
uplands. Slopes are 15 to 75 percent, Elevation ranges 
from 500 to 1,500 feet. The average annual air tem- 
perature is 59° F., and the frost-free season is 260 to 
300 days. The average annual rainfall is 14 to 25 
inches. These soils are moist from December to May 
and are dry from June to mid-October in most years. 
Vegetation is annual grasses, forbs, and scattered 
oaks, . 

In a representative profile the surface layer is 
dark-gray, slightly acid clay. Tt is underlain at a depth 
of about 24 inches by soft, fine-grained sandstone. 

Permeability is slow, and the available water capac- 
ity is 3.5 to 7 inches. Roots can penetrate to a depth of 
20 to 40 inches. . 

Alo soils are used mainly for range. Some areas are 
used for homesites, and a few small areas are used for 
dryland grain, 

Representative profile of Alo clay, 30 to 50 percent 
slopes, on a grassy sidehill south of Stone Valley Road 
inNWYNWYSWY, sec. 16, T.18., R. 1 W. 

Ap-—0 to 6 inches, dark-gray (10YR 4/1) clay, very dark 
grayish brown (10YR 3/2) when moist; modcrate, 
medium and coarse, subangular blocky structure; 
very hard, firm, sticky and very plastic; many 
very fine rools; common, very fine and few, fine, 
random, tubular pores; slightly acid; clear, smooth 
boundary. 

A1—6 to 24 inches, dark-gray (10YR 4/1) clay, very dark 
grayish brown (10¥YR 8/2) when moist; weak, 
coarse, prismatic structure parting to weak, 
medium, angular blocky; very hard, firm, sticky 
and very plastic; many very fine and few fine 
roats; common, very fine, tubular, exped pores; 
few thin clay films on ped faces; many intersect- 
ing slickensides; slightly acid; abrupt, wavy 
boundary. 

Cr. 24 to 30 inches, light yellowish-brown (10YR 6/4) sand- 
stone; slightly acid. 

The A horizon is gray, dark gray, grayish brown, or 
dark grayish brown in a hue of 10YR or 2.5Y,. The moist 
value is 2, The A horizon is typically slightly acid, but in 
some places it is neutral or slightly calearcous in the lower 
part. 

In areas where the soils are not cultivated, cracks % 
inch lo % inch wide extend from the surface into the Cr 
horizon after long dry periods. In these areas, coarse pris- 
matic structure extends throughout the profile. r 

Generally the soil is free of course fragments, but in 
places it contains as much as 5 pereent well-rounded peb- 
bles, by volume. Depth to soft, fine-grained sandstone and 
shale ranges from 20 to 40 inches. 


AaE—Alo clay, 15 to 30 percent slopes. This soil is 


commonly on smooth hilly uplands, but a few small 
areas are on rolling hills. Tl has a profile similar to the 


‘Italic numbers in parentheses refer to Literature Cited, p. 
21, 


SOIL SURVEY 


TABLE 1.-—Approximate acreage and proportionate extent of the soils 


Soil Area Extent Soil Area, Extent 

Aerra Percent Acres Percent 
Alo clay, 15 to 30 percent slopes______._ . 2,750 -6 | Linne clay loam, 15 to 30 percent slopes. --.-. 1,000 “2 
Alo clay, 30 to 50 percent slopes_ a 4,085 .9 || Lodo clay loam, 9 to 80 percent slopes.- J 3,860 8 
Alo clay, 50 to 75 percent slopes. _ ' 685 .1 || Lado clay loam, 30 to 50 percent slopes. 2 7,155 1.5 
Altamont clay, 9 to 15 percent slopes. 4,410 .9 |} Lodo clay loam, 50 to 75 percent slopes. 2,996 6 
Altamont clay, 15 to 30 percent slopes._._._-- 16,985 8.6 || Lodo-Rock outcrop complex____-_. ---- eye 1,405 3 
Altamont-Fontana complex, 30 to 50 percent Los Gatos loam, 15 to 30 percent slopes_..._-- 716 ae 
SlIOPES soso eso sec eee ses ke ashame ee ccewe 27,475 5.9 || Los Gatos loam, 30 to 50 percent slopes_ 18 ,695 3.4 
Altamont-Fontana complex, 50 to 75 percent Los Gatos loam, 50 to 75 percent slopes_-...-.- 4,840 1.0 
slopes 26 4,990 1.1 || Los Osos clay loam, 15 to 30 percent slope: 10,120 2.2 
Antioch loam, 0 to 2 percent slopes 2 1,205 .8 || Los Osos clay loam, 30 to 50 percent slopes. 83,610 7.2 
Antioch loam, 2 to 9 percent slopes.. 2,940 .6 || Los Osos clay loam, 50 to 75 percent. slopes. 1,460 3 
Botella clay loam, 0 to 2 percent slop 3,505 .8 || Los Osos-Los Gatos complex_-_-__-_--- 4,145 a) 
Botella clay loam, 2 to 9 percent slopes 1,645 -8 || Los Robles clay loam_....---.- 1,845 4 
Brentwood elay loam..___.. .. 8,100 1.7 || Marcuse sand... .... - . 290 wl 
Brentwood clay loam, wet... __- 1,625 .3 || Marcuse clay_....-----_.- 4,585 1.0 
Briones loamy sand, 5 to 30 percent slopes. Sow 2,635 .6 || Marcuse clay, strongly alkali_ 600 22 
Briones loamy sand, 15 to 30 percent slopes, Merritt loam._......--------- 685. aL 
eroded... ne eee eee eee ee eee 395 .1 | Millsholm loam, 15 to 30 percent slopes_ 850 2 
Briones loamy sand, 30 to 50 percent slopes _____ 780 .2 | Millsholm loam, 30 to 50 percent slopes_ 10,720 2.3 
Briones loamy sand, 30 to 50 percent slopes, Millsholm loam, 50 to 75 percent slopes_ 11,960 2.5 
Srodeds. 22 22sec ok jee boenecc kh ay 1,040 .2 | Omni clay loam___ 945 oe 
Briones fine sandy loam, 2 to 5 percent slopes. -- 230 () Omni silty clay. -- 1,425 3 
Capay clay, 0 to 2 percent slopes_._- 10,680 2.3 | Perkins gravelly loam, 2 to 9 percent ‘slopes 1,340 38 
Capay clay, 2 to 9 percent slopes_..- 3,175 .7 || Perkins gravelly loam, 9 lo 15 percent slopes. 300 aie 
Cupay clay, wet, 0 to 2 percent slopes 4,805 1.0 || Pescadero clay loam_ as 1,990 4 
Clear Lake clay_._._.---.-------..-.- - .[ 21,873 4.6 || Pescadero clay loam, strongly alkali 705 2 
Conejo clay loam, 0 to 2 percent slopes_. 5,070 1.1 |} Piper sand_-._._..-.-- 470 al 
Conejo clay loam, 2 to 5 percent shopes__ 560 1 |} Piper loamy sand_-_ 2,710 6 
Conejo clay loam, clay substratum, 0 to 2 Piper fine sandy loam. 2,630 6 
cent slopes. ..-.-.--------------- eee eee 884 .2 || Positas loam, 0 to 2 pe 1,310 3 
Cropley clay, 2 to 5 percent slopes s 8,145 1.7 || Positas loam, 2 to 9 percent slopes 760 2 
Cut and fill land-Diablo complex, 9 to 30 per- 590 2 
cent slopes__._.--------------.-.- 1,250 .3 || Reyes silty clay. 2,410 5 
Cut ang fill land-Los Osos complex, 9 to 30 per- Rincon elay loam, 0 to 2 percent slopes. 6,638 ! 1.4 
cent slopes. -.....----------------------- 8,695 .8 || Rincon clay loam, 2 ta 9 percent slopes. Pa 6,965 1.5 
Cut and fill land-Millsholm complex, 9 to 30 Rincon elay loam, 9 to 15 pereent slopes_ a 875 a2 
percent slopés......--.------.------------ 1,860 .4|' Rincon clay loam, wet, 0 to 2 percent slopes... 590 al 
Cut and fill land-Millsholm complex, 30 to 50 Rindge muck.....-------------------- os 10,715 2.3 
percent slopes. aa 490 .1] Rock outerop-Xerorthents association 2 14,610 3.1 
Delhi sand, 2 to 9 percent slope: 8,510 1.8] Ryde silt loam._ 2 2,680 6 
Diablo clay, 9 to 15 percent s| epee -| 2,975 -6 | Sacramento clay _. 3,730 8 
Diablo clay, 15 to 30 percent slapes . + 16,805 3.5 | Sacramento clay, alkal 1,470 3 
Diablo clay, 30 to 50 percent slopes 2 15,146 8.2 |! San Ysidro loam_._--_------ 2,525 5 
Dibble silty clay loam, 15 to 30 percent slop 3 7,135 .8 |) Sehorn clay, 15 to 40 percent slopes 1,005 | 2 
Dibble silty clay loam, 30 to 50 percent slopes_.. 9,210 2.0 || Sehorn clay, 30 to 50 percent slopes 3,015 | 6 
Egbert mucky clay loam a 1,360 .8 || Sehorn clay, 50 to 75 percent slopes 800 | 2 
Felton loam, 50 to 75 percent slopes. 845 -2 || Shima muck._ 2,995 6 
Fluvaquents. ure 1,000 -2 |) Solano loam__ 1,870 4 
Fontana-Altamont complex 1,165 | «3 || Solano loam, strong! ly alkali 725 2 
Garretson loam, 0 to 2 percent slopes 855 -2 || Sorrento silty clay loam_....__- 2,305 6 
Garretson loam, 2 to 5 percent slopes. . _.-. 690 .2 || Sorrento silty clay loam, sand substratum... 365 ad 
Gaviota sandy loam, 15 to 30 percent slopes 545 -1 || Sycamore silty clay loam.. ._..- a 2,495 8 
Gaviota sandy loam, 30 to 50 percent slopes 2,985 6 || Sycamore silty clay loam, clay substratum... __ 800 2 
Gaviota sandy loam, 50 to 75 percent slopes 1,735 .4 || Tierra loam, 2 to 9 percent slopes_ _ : 3,666 8 
Gilroy clay loam, 15 to 30 percent slopes__ 300 -1 || Tierra loam, 9 to 15 percent slopes 4,980 11 
Gilroy clay loam, 30 to 50 percent slopes... 3,005 -6 || Tierra loam, 15 to 80 percent slopes 2,620 5 
Gilroy clay loam, 50 to 75 percent slopes 2,360 -5 || Urban land. ..._ 7,952 1.7 
Joice muck_ 6 ,260 1.3 || Vallecitos loam, 80 to 50 percent “slopes. 3,610 38 
Kimball gravelly clay loam, | 2to 9 ‘percent Venice muck 455 aL 
slopes. 1,035 -2 || Webile muck 1,035 2 
Kimball gravelly clay loam, 9 to 30 Percent Zamora silty clay loam, 0 to 2 percent. slope: 5,415 1.2 
slopes . .._.. Sudyains ar alo Zo 645 -2 || Zamora silty clay loam, 2 to 5 percent slopes. . ._ 970 2 
Kingile muck - - « 4,655 1.0 |__|. —_-—-— 

Laugenour loam--_- -- a 520 al Totals..2iciendic poueiaees oes lo edeeee tS 468 ,650 00. 

Linne clay loam, 5 to percent slopes. -- oe 1,330 3 


} Less than 0.1 percent. 
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one described as representative of the series, but the 
depth to soft shale and sandstone is 30 to 40 inches. 

Included with this soil in mapping are areas of 
Diablo clay that make up about 10 percent of the map- 
ping unit. This soil is along the lower part of the 
slopes. Also included are areas of Cropley clay along 
toe slopes that make up 3 percent. A few areas of 
Clear Lake clay in concave drainageways make up 2 
percent. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is tilled and exposed. Roots can 
penetrate to a depth of 30 to 40 inches. The available 
water capacity is 5 to 7 inches. 

This soil is used mainly for range. A few areas are 
used for dryland grain and grain hay, and some areas 
are used for homesites. Capability unit I1Ve—5(15) ; 
Clayey range site. 

AaF—Alo clay, 30 to 50 percent slopes. This steep 
soil is on hills. It has the profile described as repre- 
sentative of the series. Depth to soft sandstone and 
shale is 20 to 36 inches. 

Included with this soil in mapping are areas of 
Altamont clay that make up about 3 percent of the 
mapping unit, areas of Fontana silty clay loam that 
make up 3 percent, areas of Lodo clay loam that make 
up 2 percent, areas of Tos Osos clay loam that make 
up 4 percent, and areas of Sehorn clay that make up 8 
percent, 

_ Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to bigh where the soil is bare. Roots 
can penetrate to a depth of 20 to 36 inches. The avail- 
able water capacity is 3.5 to 6 inches. 

This soil is used mainly for range. Some areas are 
used for homesites. Capability unit VIe—1 (15); Clayey 
range site, steep. 

AaG—Alo clay, 50 to 75 percent slopes. This very 
steep soil is on hills, It has a profile similar to the one 
described as representative of the series. Depth to soft 
sandstone and shale is 20 to 30 inches. 

Included with this soil in mapping are areas of Lodo 
clay loam that make up about 5 percent of the map- 
ping unit and areas of Millsholm loam that make up 5 
percent. A few areas of severely eroded soils that are 
less than 20 inches deep to sandstone and shale are 
also included. 

Runoff is rapid, and the hazard of erosion is high 
where the soil is bare, The available water capacity is 
3.5 to 5 inches, Roots can penetrate to a depth of 20 to 
80 inches. 

This soil is used for range. Capability unit 
Vile-1(15); Clayey range site, very steep. 


Altamont Series 


The Altamont series consists of well-drained soils 
underlain by shale and soft, fine-grained sandstone. 
These soils are on foothills north and east of Mount 
Diablo. Slopes are 9 to 75 percent. Elevation ranges 
from 400 to 1,500 feet. The average annual air tem- 
perature is 59° F., and the frost-free season is 260 to 
300 days, The average annual rainfall is 12 to 16 
inches. These soils are moist to a depth of 24 inches 
from December to April and are dry from May to 


November in most years. Vegetation is annual grasses, 
forbs, and scattered oaks. 

Tn a representative profile the surface layer is dark 
grayish-brown, neutral to moderately alkaline clay 
about 26 inches thick. The layer below that is dark 
grayish-brown and brown, calcareous clay about 13 
inches thick. The substratum is grayish-brown, calear- 
eous silty clay. Shale is at a depth of 48 inches. 

Permeability is slow, and the available water capac- 
ity is 6.5 to 10 inches. Roots can penetrate to a depth 
of 40 to 60 inches. 

Altamont soils are used for range, dryland grain, 
and volunteer hay. 


Representative profile of Altamont clay, 15 to 30 
percent slopes, on a smooth, rounded hill 7 miles south 
of Brentwood in SEY{SEW,N 4 sec. 18, T.1S., R. 3 EB. 


All—0 to 14 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3/2) when moist; 
strong, very coarse, prismatic structure parting 
to moderate, coarse, angular blocky; extremely 
hard, very firm, sticky and plastic; many very fine 
roots; comman, very fine, tubular pores; neutral; 
gradual, wavy boundary. 

A12—14 lo 26 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3/2) when moist; 
strong, very coarse, prismatic structure parting to 
moderate, coarse, angular blocky; extremely hard, 
very firm, sticky and very plastic; many very fine 
exped roats; common, very fine, tubular pores; 
many intersecting slickensides; some black carbon- 
aceous spots; moderately alkaline; gradual, wavy 
boundary. 

ACca—26 to 39 inches, dark grayish-brown (10YR 4/2) 
and brown (10YR 4/8) clay, dark brown (10YR 
8/8) when moist; moderate, very coarse, prismatic 
structure parting to weak, coarse, angular blocky; 
extremely hard, firm, sticky and very plastic; 
common very fine roots; few, very fine, tubular 
pores; many intersecting slickensides; moderately 
alkaline; slightly calcareous; disseminated lime 
and filaments and soft bodies of lime; gradual, 
wavy boundary. 

Clea—39 to 48 inches, grayish-brown (10YR 5/2) silty 
clay, dark brown (JOYR 3/3) when moist; frag- 
ments of weathered shale; moderate, medium, 
subangular blocky structure; very hard, firm, 
sticky and plastic; very few very fine roots; few 
fine pores; moderately alkaline; slightly calear- 
eous; gradual, wavy houndary. 

C2r—48 to 60 inches, light grayish-brown shale. 


The A horizon is 20 to 80 inches thick. It is dark brown, 
grayish brown, or dark grayish brown in a hue of 10YR. 
Moist values are less than 3.5, 

Cracks % to 2 inches wide extend from the surface into 
the upper part of the C horizon after long dry periods, 
The cracks form a coarse or very coarse prismatic struc- 
ture. Depth to lime ranges from 20 to 30 inches. The lower 
part of the A horizon or the upper part of the C horizon 
has a slight to distinct accumulation of secondary lime, 

The ACca horizon is 12 to 16 inches thick. The Clca 
horizon is 8 to 14 inches thick, It is silty clay loam or silty 
clay and contains as mnch as 5 percent gravel, hy volume, 
where the soils formed in soft conglomerates. Depth to sed- 
imentary rock ranges from 40 to 60 inches. 


AbD—Altamont clay, 9 to 15 percent slopes. This 
soil is on smooth, rolling hills. Included with it in 
mapping are areas of Capay clay that make up about 
6 percent of the mapping unit and areas of Rincon 
clay loam that make up 4 percent. These soils are in 
small drainageways. Also included are areas of Fon- 
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tana silty clay loam that make up 4 percent and areas 
of Linne clay loam that make up 1 percent. 

Runoff is slow to medium where the soil is tilled 
and exposed, The hazard of erosion is slight to moder- 
ate. It is slight in areas of range. 

This soil is used mainly for range, dryland grain, 
and some volunteer hay. Capability unit IITe-5(15); 
Clayey range site. 

AbE—Altamont clay, 15 to 30 percent slopes. This 
soil is on rolling hills. It has the profile described as 
representative of the series, 

Included with this soil in mapping are areas of 
Capay clay that make up about 5 percent of the map- 
ping unit and areas of Rincon clay loam that make up 
83 percent. These soils are along narrow drainageways 
and in depressions. Also included are areas of Fontana 
silty clay loam that make up 8 percent and areas of 
Linne clay loam that make up 2 percent. A few areas 
of highly calcareous silty clay loam underlain by sedi- 
mentary rock at a depth of 40 to GO inches are also 
included. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is bare. 

This soil is used mainly for range and dryland grain 
or grain hay. Capability unit TVe-5(15); Clayey 
range site. 

AcF—Altamont-Fontana complex, 30 10 50 percent 
slopes. This complex is on foothills in the eastern 
uplands of the county, It consists of about 50 percent 
Altamont clay and 35 percent Fontana silty clay loam. 
The remaining 15 percent is Millsholm loam, Lodo 
clay loam, Cupay clay, and Rincon clay loam, The 
Fontana soil has the profile described as representa- 
tive of the series. 

Altamont soils are on the lower part of the slopes 
and on north-facing slopes. Fontana soils are on ridge 
crests and on south-facing slopes. Millsholm and Lodo 
soils are less than 20 inches deep to sandstone and 
shale, Capay and Rincon soils are in small drainage- 
ways and on toe slopes. 

Where the soils are bare, runoff is medium to rapid 
and the hazard of erosion is moderate to high. 

The goils in this complex are used mainly for range. 
A few areas are used for dryland small grain. Capa- 
bility unit VIe-1 (15) ; Clayey range site, steep. 

AcG—Altamont-Fontana complex, 50 to 75 percent 
slopes. This complex is on foothills in the eastern part 
of the county. It consists of about 40 percent Alta- 
mont clay, 40 percent Fontana silty clay loam, and 15 
percent Millsholm loam, The remaining 5 percent is 
Gaviota sandy loam and Briones loamy sand. Alta- 
mont clay has slopes of 50 to 60 percent. Fontana silty 
clay loam has slopes of 50 to 75 percent and is on 
south-facing slopes. 

Where the soils are bare, runoff is rapid and the 
hazard of erosion is high. 

The soils in this complex are used for range. Capa- 
bility unit VlIe-1(15); Clayey range site, very steep. 


Antioch Series 


The Antioch series consists of moderately well 
drained soils underlain by old mixed alluvium. These 
soils are on old terraces and fans, Slopes are 0 to 9 


percent, Elevation ranges from 10 to 300 feet. The 
average annual temperature is 59° F., and the frost- 
free season is 260 to 280 davs. The average annual 
rainfall is 14 to 18 inches, These soils are dry from 
May or early in June to late in October in most years. 
Vegetation is annual grasses and forbs. . 

In a representative profile the surface layer is dark 
grayish-brown and dark-brown, strongly acid or 
medium acid loam about 14 inches thick. The subsur- 
face layer is mottled, gray, medium acid heavy loam 
ahout 8 inches thick. The subsoil is mottled, brown 
clay about 19 inches thick. It is slightly acid in the 
upper part and becomes moderately alkaline as depth 
increases. The substratum is yvellowish-brown, calcar- 
eous clay loam that extends to a depth of more than 
60 inches. 

Permeability is very slow in the subsoil. The avail- 
able water capacity is 3.5 to 5 inches. The depth to 
which roots can penetrate is limited to 12 to 20 inches 
by the clay subsoil. Some water available to plants 
perches above the subsoil for short periods. 

Antioch soils are used mainly for range. A few 
areas are used for irrigated pasture and homesites. 

Representative profile of Antioch loam, 2 to 9 percent 
slopes, on a gently sloping terrace used for range near 
Port Chicago in SW14SEV, sec. 5, T.2.N., R. 1 W. 


Alp—0 to 4 inches, dark grayish-hrown (LOYR 4/2) loam, 
dark brown (10YR 3/8). when moist; massive; 
hard, friable, slightly sticky and slightly plastic; 
common very fine and fine roots; common, very 
fine and fine, tubular pores; strongly acid; abrupt, 
smooth boundary. 

A12—4 to 14 inches, dark-brown (10YR 8/3) loam, very 
dark grayish brown (10YR 3/2) when moist; mas- 
sive; hard, firm, slightly sticky and slightly plas- 
tic; few fine and very fine roots; few, fine, tubular 
pores; medium acid; clear, wavy boun ary. 

A2—14 to 17 inches, gray (10YR 6/1) heavy loam, dark 
brown (10YR 3/2) when moist; common, fine, dis- 
linet, strong-brown (7.5YR 5.8) mottles, dark yel- 
lowish brown (10YR 4/4) when moist; massive; 
very hard, firm, slightly sticky and slightly plas- 
tics few very fine roots thut spread out on the 
boundary and form a thin mat; common, very fine, 
tubular pores; medium acid; abrupt, wavy bound- 


ary, 

B2it—17 ey 29 inches, hrown (10YR 4/8) clay, dark brown 
(10YNR 3/3) when moist; many, fine, distinct, dark 
yellowish-brown (10YR 4/4) mottles; moderate, 
coarse, columnar structure; gray (10YR 6/1) coat- 
ings on top of peds which follow down cleavage 
planes 1 to 2 inches; extremely hard, extremely 
firm, very sticky and very plastic; very few very 
fine reots; few very fine pores; thick continuous 
clay films on ped faces and in pores; slightly acid; 
diffuse, wavy boundary. 

B22t—29 to 36 inches, brown (10YR 4/3) clay, dark yel- 
lowish brown (10YR 3/4) when moist; many, fine, 
distinct, dark yellowish-brown (10YR 4/4) mot- 
tles; | moderate, coarse, prismatic structure; 
extremely hard, extremely firm, very sticky and 
very plastic; very few very fine roots; few, fine, 
tubular pores; thick continnous clay films in 
pores; moderately alkaline; distinct, wavy bound- 


ary. 

C—36 to 60 inches, yellowish-hrown (10YR 5/4) clay loam, 
dark yellowish brown (10YR 4/4) when moist; 
massive; extremely hard, very firm, sticky and 
plastic; very few very fine roots; commen, very 
fine and fine, tubular pores; few thin clay films; 
moderately alkaline; strongly calcareous; lime is 
disseminated, in small soft masses, and in seams. 
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The Al horizon is 11 to 17 inches thick. It is dark gray- 
ish brown or dark brown in a hue of 10YR. It is strongly 
acid or medium acid loam or light clay loam, The A2 hori- 
zon is 2 to 5 inches thick, It is gray, light gray, or light 
grayish brown. 

The B2t horizon is 16 to 23 inches thick, It is brown or 
dark yellowish brown in hues of 10YR and 7.5YR. The 
structure is weak to moderate columnar or prismatic part- 
ing to moderate, medium or coarse, subangular blocky, The 
B22t horizon is mildly alkaline to strongly alkaline. It is 
underlain by a B8eca horizon of brown silty clay loam in 
some places. 

The C horizon is loam, heavy loam, or clay loam. It is 
light yellowish brown, yellowish brown, or pale brown and 
is moderately alkaline or strongly alkaline. 


AdA—Antioch loam, 0 to 2 percent slopes. This 
nearly level soil is on low terraces. Included with it in 
mapping are areas of Rincon clay loam that make up 
about 5 percent of the mapping unit. These areas are 
along channels of small streams. Also included are 
areas of Pescadero clay loam in concave drainageways 
that make up 8 percent. Scattered areas of Tierra 
loam that make up 4 percent are also included. 

Runoff is slow. The hazard of erosion is slight 
where the soil is tilled and exposed. 

This soil is used mainly for dryland pasture, small 
grain, and volunteer hay. Small areas are used for 
nomesites, Capability unit IIIs-3(17); Claypan range 
site. 

AdC—Antioch loam, 2 to 9 percent slopes. This 
gently sloping to moderately sloping soil is on_ter- 
races. Included in.mapping are areas of Tierra loam 
that make up about 10 percent of the mapping unit and 
areas of Rincon clay loam that make up 5 percent. 
A few small areas of strongly sloping soils are also 
included. 

Runoff is slow to medium. The hazard of erosion is 
slight to moderate where the soil is tilled and exposed. 

This soil is used mainly for range. A few areas are 
used for homesites, Capability unit [Ve-8(15) ; Clay- 
pan range site. 


Botella Series 


The Botella series consists of moderately well 
drained and well drained soils on alluvial fans and 
flood plains. These soils formed in alluvium from sedi- 
mentary rock. Slopes are 0 to 9 percent. Elevation 
ranges from 300 to 700 feet. The average annual tem- 
perature is 59° F., and the frost-free season is 260 to 
290 days. The average annual rainfall is 15 to 25 
inches. These soils are dry from June to mid-October 
and are moist from late in December to May in most 
years. Vegetation is annual grasses, forbs, and some 
oak and sycamore near creeks. 

In a representative profile the surface layer is very 
dark gray, medium acid clay loam and silty clay loam 
about 8 inches thick, The subsoil is very dark gray, 
medium acid and slightly acid silty clay loam to a 
depth of 86 inches and faintly mottled, gray and very 
dark gray silty clay loam to a depth of 52 inches. The 
substratum is faintly mottled, grayish-brown and light 
brownish-gray, neutral silty clay loam that extends to 
a depth of more than 60 inches. 

Permeability is moderately slow, and the available 


water capacity is 10 to 12 inches. Roots can penetrate 
to a depth of more than 60 inches. 

Rotella soils are used for homesites and for some 
dryland walnuts, pasture, and volunteer hay. 


Representative profile of Botella clay loam, 0 to 2 
percent slopes, on an alluvial fan used for walnuts. It 
is about 2,000 feet east of the junction of Norris 
Canyon Road and San Ramon road in 
SWI,SWIANWY, sec. 10, T, 2 S., R. 2 W. (projected). 


A1lp—O to 8 inches, very dark gray (10YR 3/1) clay loam, 
black (10¥R 2/1) when moist; moderate, medium 
and fine, subangular blocky structure; hard, fria- 
ble, slightly sticky and plastic; many very fine 
roots; common, very fine, fine, and medium, tubu- 
lur pores; medium acid; abrupt, smooth boundary. 

3 to & inches, very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) when moist; moderate, 
medium and fine, angular blocky structure; hard, 
friable, sticky and plastic; very few very fine and 
medium rools; many medium and common, yery 
fme and fine, tubular pores; medium acid; grad- 
ual, wavy boundary. 

Bit—8 to 28 inches, very dark gray (N 8/0) silty clay 
loam, black (N 2/0) when moist; moderate, 
medium and fine, angular blocky: structure; hard, 
firm, sticky and plastic; few very fine and yery 
few medium roots; very few, fine and medium, 
tubular pores; few thin clay films lining pores and 
on ped faces; medium acid; gradual, wavy bound- 
ary. 

B2t—23 to '86 inches, very dark gray (10YR 8/1) silty clay 
loam, black (10YR 2/1) when moist; moderate, 
medium and fine, angular blocky structure; hard, 
firm, sticky and plastic; few very fine roots; 
common, very fine, tubular pores; many thin clay 
films lining pores and on ped faces; slightly acid; 
gradual, wavy boundary. 

RB8—86 to 52 inches, faintly mottled, gray and very dark 
gray (10YR 5/1 and 8/1) silty clay loam, dark 

rayish-brown and very dark grayish-brown 
10YR 4/2 and 3/2) when moist; moderate, fine, 
angular blocky structure; hard, firm, sticky and 
plastic; very few very fine roots; common, very 
fine, tubular pores; few thin clay films lining 
pores and on ped faces; neutral; gradual, wavy 
boundary. 

C—52 to 68 inches, faintly mottled, grayish-brown and 
light brownish-gray (10YR 5/2 and 6/2) silty clay 
loam, dark grayish-brown (10YR 4/2) when moist; 
weak, coarse, angular blocky structure; hard, fria- 
ble, slightly sticky and slightly plastic; very few 
very fine roots; common, very fine, tubular pores; 
few thin clay films on ped faces and common thin 
clay glms lining pores; 1 to 2 inch gravel lens at 
a depth of 60 inches; neutral. 


Al? 


The A horizon is 7 to 12 inches thick. It is dark gray, 
very dark gray, or black. It is medium acid or slightly 
acid. The Ap horizon has medium or coarse, granular or 
moderate, fine or medium, subangular blocky structure. The 
A12 horizon has weak or moderate, subangular blocky or 
angular blocky structure. 

The Blt horizon ig 18 to 16 inches thick and is very dark 
gray or very dark grayish brown. Moist values are Jess 
than 2. In the B2t horizon clay films are thin or moder- 
ately thick and are few or comman. Structure is weak or 
moderate, subangular blocky or angular blocky. Reaction is 
slightly acid or neutra), The B38 horizon is not mottled in 
some profiles, 

The C horizon is grayish-brown or light brownish-gray 
silt loam, clay loam, or silty clay loam. In places it con- 
tains thin gravelly lenges. 


BaA—Botella clay loam, 0 10 2 percent slopes. This 
nearly level soil is on alluvial fans and flood plains, It 
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has the profile described as representative of the 
series. 

Included with this soil in mapping are more poorly 
drained, concave areas of Clear Lake clay. These 
areas make up about 3 percent of the mapping unit. 
Also included are areas of Conejo clay loam and Gar- 
retson loam that make up 6 percent. Areas of these 
soils are adjacent to small streams or drainageways. 
Areas of a soil that is similar to Botella soils but that 
has a clay subsoil are also included. These areas make 
up 5 percent. 

This soil is moderately well drained. Runoff is very 
slow to slow, and the hazard of erosion is none to 
slight where the soil is tilled and exposed. 

This soil is used for homesites and for some dryland 
walnuts and volunteer hay. Capability unit 1(17). 

BaC—Botella clay loam, 2 to 9 percent slopes. About 
70 percent of this soil is gently sloping and is in 
small valleys (fig. 2), and 30 percent is moderately 
sloping and is in narrow upland valleys. Included with 
this soil in mapping are areas of Conejo clay loam 
adjacent to drainageways that make up about 7 per- 
cent of the mapping unit. Also included are areas of 
Tierra loam along the margins of valley fill and 
uplands that make up 5 percent. 

This soil is well drained. Runoff is slow, and the 
hazard of erosion is slight where the soil is tilled and 
exposed. 

This soil is used for dryland pasture, grain, and vol- 
unteer pasture. Capability unit Ile-1(17). 


Brentwood Series 


The Brentwood series consists of well drained and 
moderately well drained soils on valley fill. These soils 
formed in alluvium from sedimentary rock. Slopes are 
0 to 2 percent. Elevation ranges from 40 to 200 feet. 
The average annual temperature is 60° F., and the 


frost-free season is 250 to 300 days. The average 
annual rainfall is 12 to 15 inches. These soils are dry 
from late in May to October and are moist from late 
in December to May in most years. 

In a representative profile the surface layer is gray- 
ish-brown, moderately alkaline clay loam about 18 
inches thick. The upper part of the subsoil is brown, 
moderately alkaline heavy clay loam about 15 inches 
thick, The lower part of the subsoil is yellowish- 
brown, moderately alkaline clay loam about 17 inches 
thick. The substratum is yellowish-brown silty clay 
loam that is calcareous and extends to a depth of more 
than 60 inches. : 

Permeability is moderately slow, and the available 
water capacity is 7 to 12 inches. Roots can penetrate 
to a depth of 40 to more than 60 inches. 

Brentwood soils are used for irrigated walnuts, 
almonds, cherries, alfalfa, tomatoes, sugar beets, 
head lettuce, barley, and pasture. : 

Representative profile of Brentwood clay loam, in a 
nearly level orchard 1% mile south of Brentwood 
and 410 feet west of Walnut Boulevard in 
NEYNE!,SE!, sec. 24, T. 1 N.,R. 2 E. 

Ap—0 to 8 inches, grayish-brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 8/2) when moist; 
massive; hard, friable, sticky and plastic; common 
fine and very fine roots; many, fine and very fine, 
tubular and interstitial pores; moderately alka- 
line; clear, smooth boundary. 

A12—8 to 18 inches, grayish-brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 8/2) when moist; 
massive; hard, friable, sticky and plastic; few fine 
and very fine roots; many, fine and very fine, 
tubular and interstitial pores; moderately alka- 
line; gradual, wavy boundary. 

B2—18 to 33 inches, brown (10YR 4/8) heavy clay loam, 
dark brown (10YR 8/8) when moist; weak, 
medium, subangular blocky structure; hard, fria- 
ple, sticky and plastic; few fine and very fine 
roots; many, fine and very fine, tubular pores; few 
thin clay films on ped faces and lining pores; 
moderately alkaline; clear, wavy boundary. 


Figure 2.—Typical landscape of Botella clay loam. Millsholm and Lodo soils are in background. 
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B8—33 to 50 inches, yellowish-brown (10¥R 5/4) clay 
loam, dark yellowish brown (10YR 3/4) when 
moist; massive; hard, very friable, sticky and 
plastic; few fine and very fine and very few 
medium roots; many, fine and very fine, tubular 
pores; few thin clay films lining pores; moderately 
alkaline; gradual, wavy boundary. 

C—50 to 60 inches, yellowish-brown (10YR 5/4) silty clay 
loam, dark’ yellowish brown (10YR 3/4) when 
moist; massive; hard, very friable, sticky and 
slightly plastic; very few very fine roots; many, 
fine and very fine, tubular pores and many, fine, 
interstitial pores; moderately alkaline; lime is dis- 
seminated. 

The A horizon is 14 to 20 inches thick. It is brown, gray- 
ish-brown, dark grayish-brown, or dark-brown clay loam or 
silty clay loam. It is neutral to moderately alkaline. 

The BZ horizon is 12 to 18 inches thick. It is brown, 
grayish-brown, or dark grayish-brown heavy clay loam, 
heavy silty clay loam, or light clay. It is neutral to moder- 
ately alkaline, The B83 horizon is 14 to 20 inches thick. It is 
yellowish brown or brown and is calcareous in places. 

The C horizon is yellowish-brown, light yellowish-brown, 
pale-brown, or brown loam, clay loam, or silty clay loam. 


Bb—Brentwood clay loam. This nearly level soil is 
in valley fill, It has the profile described as representa- 
tive of the series. Slopes are 0 to 2 percent. 

Included with this soil in mapping are areas of Sor- 
rento soils that make up about 10 percent of the map- 
ping unit and areas of Rincon soils that make up 3 
percent. 

This soil is well drained. Runoff is slow, and there is 
no hazard of erosion where the soil is tilled and ex- 
posed. Roots can penetrate to a depth of more than 60 
inches. The available water capacity is 10 to 12 inches. 

This soil is used for all crops commonly grown on 
Brentwood soils. Capability unit 1(17). 

Be—-Brentwood clay loam, wet. This nearly level soil 
is on valley fill but is slightly lower on the landscape 
than Brentwood clay loam, It has a profile similar to 
the one described as representative of the series, but it 
has an intermittent water table at a depth of 40 to 50 
jnches. This water table is caused by lateral movement 
of irrigation water from the surrounding soils. 

Included with this soil in mapping are areas of 
Sycamore silty clay loam that make up about 10 per- 
cent of the mapping unit. 

This soil is moderately well drained, Runoff is very 
slow. and there is no hazard of erosion where the soil 
is tilled and exposed. The depth to which roots can 
penetrate is limited to 40 to 50 inches by the water 
table. The available water capacity is 7 to 9 inches. 

This soil is used for irrigated tomatoes, sugar beets, 
head lettuce, barley, and some alfalfa. Capability unit 
IIw-2 (17). 


Briones Series 


The Briones series consists of well-drained and 
somewhat excessively drained soils underlain by soft, 
siliceous sandstone. These soils are on uplands. Slopes 
are 2 to 50 percent. Elevation ranges from 500 to 
1,000 feet. The average annual temperature is 59° F., 
and the frost-free season is 250 to 300 days. The aver- 
age annual rainfall is 14 to 20 inches, These soils are 
moist throughout from November to April and are dry 
from May to November in most years. Vegetation is 


forbs, annual grases, and scattered oaks. Some areas 
of brush are on severcly eroded slopes. . 

In a representative profile the surface layer is gray- 
ish-brown, light brownish-gray, and brown, mainly 
strongly acid loamy sand about 23 inches thick, The 
substratum is faintly mottled, dark-brown and light- 
brown, slightly acid heavy loamy sand. It is underlain 
at a depth of 32 inches by yellowish-brown, soft sand- 
stone. Ree : 

The available water capacity is 1.0 to 5 inches. 
Roots can penetrate to a depth of 10to 40 inches. | 

Briones soils are used for range, wildlife habitat, 
watershed, and homesites. ; 

Representative vrofile of Briones loamy sand, 5 to 
30 percent slopes, on a smooth, broad ridge that has a 
good cover of filaree and scattered oaks, near Dry 
Creek Dam in NEYWSWIGSE', sec. 22, T. 1 N., R. 2 
E. (projected). 

Al1—0 to 2 inches, grayish-brown (JOYR 5/2) loamy sand, 
dark brown (7.5YR 3/2) when moist; single 
grained; loose (dry and moist), nonsticky cand 
nonplastic; many very fine roots; many, medium, 
interstitial pores and many, very fine, tubular 
pores; slightly acid; abrupt, smooth boundary. 
to 18 inches, light brownish-gray (10YR 6/2) 
loamy sand, dark brown (7.5YR 4/2) when moist; 
massive; soft, very friable, nonsticky and nonplas- 
tie; common very fine roots; many, medium, inter- 
stitial pores and fow, fine, tubular pores; strongly 
acid; clear, smooth boundary. 

A13—18 to 23 inches, brown (10YR 5/3) loamy sand, dark 
hbrown (7.5YR 4/4) when moist; massive; soft, 
very frinble, nonsticky and nonplastic; common 
very fine roots; few, fine, tubular pores and many 
interstitial pores; strongly acid; abrupt, smooth 
boundary. 

to 82 inches, faintly mottled, dark-brown and 
light-brown (7.5YR 4/4 and 6/4) heavy loamy 
sand, dark brown (7.5YR 4/4) when moist; mas- 
sive; slightly hard, friable, slightly sticky and 
nonplastic; few very fine roots; many, very fine, 
tubular pores and common, fine, interstitial pores; 
slightly acid; clear, smooth boundary. 

C2r--32 to 60 inches, yellowish-brown (10YR 5/4), soft, 

coarse-grained sandstone. 

he Ail horizon is grayish brown or brown. It is 
slightly acid or medium acid. The rest of the profile is 
light brownish gray, pale brown, brown, light brown, or 
dark brown. The C horizon above the sandstone is mottled 
in places. Depth to soft sandstone is generally 20 to 40 
inches, In some eroded areas, the sandstone is at a depth 
of 10 inehes. 


BdE—Briones loamy sand, 5 to 30 percent slopes. 
This gently rolling to hilly soil is on uplands, It has 
the profile described as representative of the series, 

Included with this soil in mapping are areas of Gav- 
iota sandy loam near ridges that make up about 7 per- 
cent of the mapping unit. Also included are areas of 
San Ysidro loam in concave drainageways that make 
up 2 percent. Areas of a soil that has a surface layer 
of sandy loam and a subsoil of loam or light clay loam 
and that is underlain by soft interbedded sandstone or 
shale are also included. These areas make up 5 pereent 
of the mapping unit. 

This soil is well drained. Runoff is medium to rapid, 
and the hazard of erosion is moderate to high where 
the soil is tilled and exposed. Roots can penetrate to a 
depth of 20 to 40 inches. Permeability is rapid, and 
the available water capacity is 1.5 to 4 inches. 


A12—.2 


C1—23 


14 SOIL SURVEY 


This soil is used mainly for range. A new areas are 
used for homesites. Capability unit VIe—1(15) ; Sandy 
range site. 

BdE2—Briones loamy sand, 15 to 30 percent slopes, 
eroded. This moderately steep soil is commonly on 
uplands, ridges, and south-facing slopes. About 25 to 
75 percent of the surface layer has been removed by 
erosion, and shallow gullies are present in many 
places, The surface layer is about 6 to 17 inches thick. 
The depth to soft sandstone is 20 to 30 inches. 

Included with this soil in mapping are areas of 
Gaviota sandy loam that make up about 10 percent of 
the mapping unit. Less than 1 percent of these areas 
have been altered by deep cuts and fills for homesites. 
Also included are large areas of soils that are 10 to 20 
inches deep to sandstone. 

This soil is somewhat excessively drained, Runoff is 
rapid, and the hazard of erosion is high where the soil 
is bare. Roots can penetrate to a depth of 20 to 30 
inches. Permeability is rapid, and the available water 
capacity is 1.5 to 3 inches. 

This soil is used for range, wildlife habitat, and 
Aiea Capability unit VIle-1(15); Sandy range 
site, 

BdF—Briones loamy sand, 30 to 50 percent slopes. 

This steep soil is on uplands, It has a profile similar to 
the one described as representative of the series, but 
the surface layer is about 17 inches thick. 
_ Included with this soil in mapping are areas of Gay- 
iota sandy loam that make up about 12 percent of the 
mapping unit. Also included are areas of exposed 
sandstone that make up 2 percent. 


This soil is somewhat excessively drained. Runoff is 
rapid, and the hazard of erosion is high where the soil 
is bare. Roots can penetrate to a depth of 20 to 30 
inches. Permeability is rapid, and the available water 
capacity is 1.5 to 3 inches. 

This soil is used for range, wildlife habitat, and 
watershed. Capability unit VIle-1(15) ; Sandy range 
site, steep. 

BdF2—Briones loamy sand, 30 to 50 percent pig 
eroded. This steep soil is on uplands and in a few 
small, very steep areas. About 50 to 75 percent of the 
surface layer has been removed by erosion. The sur- 
face layer is about 10 to 12 inches thick. 

Included with this soil in mapping are areas of Gav- 
iota sandy loam that make up about 10 percent of the 
mapping unit. Erosion has removed all of the soil in 
some areas, exposing the soft bedrock. Hard rock out- 
crops make up 2 percent. Also included are large areas 
of soils that are 10 to 20 inches deep to bedrock. 

This soil is somewhat excessively drained. Runoff is 
very rapid, and the hazard of erosion is very high 
where the soil is bare (fig. 3). Roots can penetrate to 
a depth of 10 to 30 inches, Permeability is rapid, and 
the available water capacity is 1.0 to 3 inches. 

This soil is used for range, wildlife habitat, and 
watershed. Capability unit VIle-1(15); Sandy range 
site, steep. 

BeB—Briones fine sandy loam, 2 to_5 percent 
slopes. This gently sloping soil is on fans. The surface 
layer is grayish-brown, strongly acid or medium acid 
fine sandy loam about 19 inches thick. Below that is 
mottled, brown and very pale brown, neutral to mod- 


Figure 3.—Erosion in this area of unprotected Briones soils during construction contributes to sedimentation of the streams and 
reservoir downslope. 
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erately alkaline fine sandy loam and sandy loam. It is 
underlain at a depth of about 34 inches by weakly 
cemented, moderately alkaline heavy fine sandy loam. 
This soil has finer texture and poorer drainage than 
the other Briones soils in the county. 

Included with this soil in mapping are areas that 
have sulfur springs that give off pungent odors, and 
the soils are extremely acid in some of these places. 
These areas make up less than 1 percent of the map- 
ping unit. 

This soil is moderately well drained. Permeability is 
moderately rapid in the upper part of the profile and 
moderately slow in the weakly cemented layer. Runoff 
is slow, and the hazard of erosion is slight where the 
soil is bare. Roots can penetrate to a depth of 30 to 40 
inches, The available water capacity is 8.5 to 5 inches. 

This soil is used for homesites and some dryland 
walnuts, The acid surface layer and the substratum 
that becomes hard after drying make landscaping of 
homesites difficult, Capability unit IIIs—4(17). 


Capay Series 


The Capay series consists of moderately well 
drained soils on lower edges of valley fill and on old 
benches thal have been slowly dissected. These soils 
formed in alluvium from sedimentary rock. Slopes are 
0 to 9 percent. Elevation ranges from 10 to 500 feet. 
The average annual temperature is 59° F., and the 
frost-free Season is 250 to 300 days. The average 
annual rainfall is 14 to 16 inches. These soils are 
moist from late in December to early in May and are 
dry from June until October. Vegetation is annual 
grasses and a few scattered oaks. 

In_a representative profile the surface layer is dark 
grayish-brown and grayish-brown, slightly acid to 
moderately alkaline clay about 36 inches thick, The 
substratum is brown, calcareous clay and yellowish- 
brown, calcareous heavy silty clay loam that extends 
to a depth of 72 inches. 

: Permeability is slow, and the available water capac- 
ity is 6 to 10 inches. Roots can penetrate to a depth of 
40 to more than 60 inches. 

Capay soils are used for irrigated sugar beets, 
tomatoes, alfalfa, head lettuce, almonds, walnuts, 
apricots, and barley and for homesites. 

Representative profile of Capay clay, 0 to 2 percent 
slopes, in a field used for row crops, 2 miles southwest 
of Oakley in NW1,NE14 NEV, sec. 34,7. 2N., R.2 E. 


Ap—O0 to 6 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (10YR 3/2) when moist; 
moderute, coarse, angular blocky — structure; 
extremely hard, very firm, sticky and very plastic; 
many very fine roots; very few, very fine, tubular 
pores; neutral; abrupt, smooth boundary. 

A12—6 to 15 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (10YR 8/2) when moist; 
moderate, very coarse, angular blocky structure; 
extremely hard, very firm, sticky and very plastic; 
many very fine roots; common, very fine, tubular 
pores; distinct slickensides; slightly acid; gradual, 
wavy boundary. 

A13—15 to 27 inches, dark grayish-brown (2.5Y 4/2) clay, 
very dark prayish brown (2.5Y 3/2) when moist; 
moderate, coarse, angular blecky structure; 
extremely hard, very firm, sticky and yery plastic; 


common very fine roots; common, very fine, tubu- 
lar pores; prominent intersecting slickensides; 
neutral; gradual, wavy boundary, 

A1l4—27 to 36 inches, grayish-brown (2.5Y 5/2) clay, very 
dark grayish brown (2.5¥ 3/2) when moist; mod- 
erate, coarse, angular blocky structure; extremely 
hard, very firm, sticky and very plastic; few very 
fine roots; common, very fine, tubular pores; dis- 
tinct. slickensides; moderately alkaline; slightly 
efferveseent; irregularly shaped concretions of 
lime; clear, wavy houndary. 

Clea—36 to 51 inches, brown (10YR 5/8) clay, dark brown 
(10YR 3/8) when moist; strong, very coarse, 
angular blocky structure; extremely hard, very 
firm, sticky and very plastic; very few very fine 
roots; few, very fine, tubular pores; moderately 
alkaline; slightly effervesceut; disseminated lime 
and filaments and concretions of lime; clear, 
smooth boundary. 

C2ca—51 to 72 inches, yellowish-brown (10YR 5/4) heavy 
silty clay loam, dark yellowish brown (LOYR 4/4) 
when moist; weak, fine, subangular hlocky struc- 
ture; hard, friable, sticky and plastic; few, very 
fine, tubular pores; moderatcly alkaline; very 
slightly effervescent; irregular concretions of lime. 


The A horizon is grayish brown, dark grayish brown, 
very dark grayish brown, or dark brown, It has moist 
chromas of 2 or more and 2 hue of 10YR or 2.5Y. Moist 
values are less than 8.5 in the upper 12 inches. The depth 
to free carhonates is 20 to 40 inches, and lime is in fila~ 
ments, soft bodies, or concretions. 

During the dry season cracks % inch to 2 inches wide 
extend from the surface into the upper part of the C hori- 
zon, The cracks form a very coarse and coarse prismatic 
structure. 

The C horizon is brown, yellowish brown, pale brown, or 
olive brown and is heavy silt loam, silty clay loam, heavy 
silty clay loam, clay loam, or clay, 1t is very slightly effer- 
vescent to strongly effervescent. Lime is disseminated or in 
fine concretions. 


CaA—Capay clay, 0 to 2 percent slopes. This nearly 
level soil is in basins or on low benches. It has the 
profile described as representative of the series. 

Included with this soil in mapping are areas of 
Rincon clay loam on low terraces that make up about 
7 percent of the mapping unit. Also included are areas 
of Brentwood clay loam in drainageways that make up 
2 percent and areas of Marcuse clay that make up 1 
percent. 

Runoff is very slow, and there is no hazard of ero- 
sion where the soil is tilled and exposed. Roots can 
penetrate to a depth of more than 60 inches. The 
available water capacity is 8.5 to 10 inches. 

This soil is used for irrigated sugar beets, toma- 
toes, head lettuce, almonds, walnuts, apricots, and 
barley. Capability unit IIs-5 (17). 

CaC—Capay clay, 2 to 9 percent slopes. About 70 
percent of this soil is moderately sloping, and 30 per- 
cent is gently sloping and is on benches. Included with 
it in mapping are areas of Rincan clay loam that make 
up about 5 percent of the mapping unit. Also included 
are areas of Antioch loam that make up 5 percent and 
areas of Brentwood clay loam that make up 2 percent. 

Runoff is slow, and the hazard of erosion is slight 
where the soil is tilled and exposed. Roots can pene- 
trate to a depth of 60 inches, The available water 
capacity is 8.5 to 10 inches. 

This soil is used mainly for dryland small grain, 
volunteer pasture, and range and for homesites. Capa- 
bility unit Tle-5 (17). 
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CbA—Capay clay, wet, 0 to 2 percent slopes. This 
nearly level soil formed in fine-textured alluvium on 
the lower edges of the flood plains of smaller creeks. 
It has a profile similar to the one described as repre- 
sentative of the series, but it has an intermittent 
water table between depths of 40 and 50 inches. This 
water table is caused by lateral movement of irriga- 
tion water from higher parts of the valley. 

Included with this soil in mapping are areas of 
Rincon clay loam, wet, 0 to 2 percent slopes, that make 
up about 5 percent of the mapping unit. Also included 
are areas of Brentwood clay loam, wet, that make up 
5 percent and areas of Marcuse clay that make up 5 
percent. 

Runoff is very slow, and there is no hazard of ero- 
sion where the soil is tilled and exposed, The depth to 
which roots can penetrate is limited to 40 to 50 inches 
by the water table. The available water capacity is 6 
to 8 inches. 

This soil is used for irrigated sugar beets, head let- 
tuce, tomatoes, alfalfa, pasture, walnuts, and some 
almonds. Capability unit Ilw-5 (17). 


Clear Lake Series 


The Clear Lake series consists of poorly drained 
soils in basins in the coastal valleys. These soils 
formed in fine-textured alluvium. Slopes are.0 to 2 
percent. Elevation ranges from 100 to 1,000 feet. The 
average annual temperature is 59° F., and the frost- 
free season is 260 to 300 days. The average annual 
rainfall is 14 to 25 inches. These soils are dry from 
June to late in October and are moist from late in 
December to June in most years. Vegetation is annual 
grasses and forbs. 

In a representative profile the surface layer is very 
dark gray, neutral and moderately alkaline clay about 
46 inches thick. The substratum is mottled, very dark 
grayish-brown and _ grayish-brown, calcareous clay 
that extends to a depth of more than 60 inches. 

Permeability is slow, and the available water capa- 
city is 8 to 10 inches. Roots can penetrate to a depth of 
more than 60 inches. Clear Lake soils have a high 
shrink-swell potential that causes them to crack (fig. 4). 

Clear Lake soils are used for dryland small grain 
and volunteer hay and as homesites. 

Representative profile of Clear Lake clay, southeast 
of Danville in NEYSWI4SWIASE, sec. 12, T. 2 8., 
R.1E. 

Ap—0 to 5 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) when moist; strong, coarse, prismatic 
structure parting to strong, medium, angular blocky ; 
extremely hard, very firm, sticky and very plastic; 
common very fine and few fine roots; few, very 
fine, tubular pores; neutral; gradual, smooth 
boundary. 
to 20 inches, very dark gray (10YR 3/1) clay, 
black (10YR 2/1) when moist; strong, coarse, 
prismatic structure parting to strong, medium, 
angular blocky; extremely hard, very firm, sticky 
and very plastic; many very fine roots; few, very 
fine, tubular pores; many slickensides; neutral; 
gradual, wavy boundary. 

A13—20 to 80 inches, very dark gray (10YR 3/1) clay, 
black (10YR 2/1) when moist; strong, coarse, 
prismatic structure parting to strong, medium, 
angular blocky; extremely hard, very firm, sticky 


A12—5 


Figure 4,—The high shrink-swell potential causes Clear Lake soils 
to crack, 


and plastic; many very fine roots; few, very fine, 
tubular, inped pores; many interesecting slicken- 
sides; moderately alkaline; clear, wavy boundary. 

ACca—30 to 46 inches, very dark gray (10YR 8/1) clay, 
black (10YR 2/1) when moist; common, medium, 
distinct, very dark grayish-brown (2.5Y 3/2) mot- 
tles, very dark grayish brown (10YR 3/2) when 
moist; strong, coarse, prismatic structure parting 
to strong, medium, angular blocky; extremely 
hard, very firm, sticky and very plastic; common 
very fine roots; few, very fine, tubular pores; 
many intersecting slickensides; moderately alka- 
line; slightly calcareous; disseminated lime and 
segregated lime in soft bodies; gradual, wavy 
boundary. 

C—46 to 60 inches, mottled, very dark grayish-brown (2.5Y 
3/2) and grayish-brown (2.5Y 5/2) light clay, ver: 
dark grayish brown (2.5Y 8/2) when moist; mod- 
erate, medium, subangular blocky structure; 
extremely hard, firm, sticky and plastic; few very 
fine roots; many, very fine, tubular pores; few 
slickensides; moderately alkaline; slightly calcar- 
eous; disseminated lime and lime in soft bodies. 


The A horizon is dark gray, very dark gray, or black. It 
is slightly acid to moderately alkaline. In some places there 
are a few fine concretions of lime in the Ap horizon or A12 
horizon. The ACca horizon is dark gray or very dark gray 
and has as much as 50 percent mottles of very dark gray- 
ish brown or dark brown in some places, 

During the summer cracks from % inch to 2 inches wide 
extend from the surface into the C horizon. The cracks 
form very coarse and coarse prisms that part to strong 
and moderate, coarse and medium, angular and subangular 
blocky structure. 

The C horizon is olive, light olive brown, grayish brown, 
dark grayish brown, or very dark grayish brown and is 
aren in places. It is clay loam, silty clay loam, or light 
clay. 

Cc—Clear Lake clay. This is the only Clear Lake 
soil mapped in the county. Its drainage has been 
improved by natural stream cutting, and the water 
table is below a depth of 60 inches in most places. 

Included with this soil in mapping are areas of Crop- 
ley clay that make up about 7 percent of the mapping 
unit. Also included are areas of Pescadero clay loam 
that make up 3 percent and areas of Conejo clay loam 
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adjacent to small streams that make up 2 percent. Less 
than 1 percent of the areas mapped as this soil are 
slightly affected by accumulation of excess salts. 

Runoff is very slow, and there is no hazard of ero- 
sion where the soil is tilled and exposed. The soil is 
subject to flooding once every 7 to 10 years unless sur- 
face drainage is provided. 

This soil is used for dryland small grain and volun- 
teer hay and for homesites, Capability unit IIs—5(17). 


Conejo Series 


The Conejo series consists of well drained and mod- 
erately well drained soils on valley fill. These soils 
formed in material from sedimentary rock. Slopes are 
0 to 5 percent. Elevation ranges from 10 to 1,000 feet. 
The average annual air temperature is 59° F., and the 
frost-free season is 260 to 300 days. The average 
annual rainfall is 14 to 25 inches. These soils are 
moist from December to June and are dry from June 
to October in most years. Vegetation is annual grasses 
and forbs, scattered oaks, and a few sycamores along 
creeks. 

In a representative profile the surface layer is 
dark-gray, neutral clay loam about 27 inches thick. 
The subsoil is grayish-brown, neutral clay loam about 
14 inches thick. The substratum is mottled, grayish- 
brown and brown, neutral clay loam that extends to a 
depth of more than 60 inches. 

Permeability is moderately slow, and the available 
water capacity is 7 to 12 inches. Roots can penetrate 
to a depth of 60 inches or more. 

Conejo soils are used for dryland small grain and 
volunteer hay and for homesites. 

Representative profile of Conejo clay loam, 0 to 
2 percent slopes in a walnut orchard in 
SW1I,SEI,SEI, sec. 24, T.1S., R. 1 W. 


Ap—0 to 6 inches, dark-gray (10YR 4/1) clay loam, very 
dark grayish brown (10YR 8/1). when moist; 
weak, fine, granular structure; hard, friable, 
sticky and plastic; many very fine roots; few, 
very fine and fine, interstitial pores; neutral; 
abrupt, wavy boundary. 

A12—6 to 27 inches, dark-gray (10YR 4/1) clay loam, very 
dark gray (10YR 3/1) when moisl; weak, fine, 
granular structure; hard, [riable, sticky and plas- 
tie; few very fine and coarse roots and common 
medium roots;common, fine, tubular pores; neu- 
tral; diffuse, wavy boundary. 

B2—27 to 41 inches, grayish-brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 8/2) when moist; 
weak, fine, subangular blocky structure; hard, 
friable, sticky and plastic; common fine roots; 
few, very fine, tubular pores; neutral; diffuse, 
wavy boundary. 

C~-41 to 60 inches, faintly mottled, grayish-brown and 
brown (10YR 5/2 and 5/8) clay loam, very dark 
grayish brown and dark brown (10¥YR 3/2 and 
83/3) when moist; weak, fine, subangular blocky 
structure; hard, friable, sticky and plastic; few 
very finc and fine roots; common, very fine and 
fine, tubular pores; neutral. 


The A horizon is gray, grayish-brown, or dark-gray clay 
loam or silty clay loam that is less Chan 35 percent clay. It 
has weak or moderate, fine or medium, granular or fine, 
subangular hlocky structure. The A horizon is slightly acid 
to neutral. 

The C horizon commonly has faint mottles, but in some 


places the mottles are distinct. It is massive or has weak 
or moderate, fine or very fine, subangular blocky structure. 
The C horizon is slightly calcareous in a few places. 

CeA—Conejo clay loam, 0 to 2 percent slopes. This 
nearly level soil is in valleys. It has the profile 
described as representative of the series. 

Included with this soil in mapping are areas of 
Botella clay loam on low terraces that make up about 
10 percent of the mapping unit. Also included are con- 
cave areas of Clear Lake clay that make up 3 percent 
and areas of Garretson loam that make up 1 percent. 

This soil is well drained. Runoff is slow, and there 
is no hazard of erosion where the soil is tilled and 
exposed, Roots can penetrate to a depth of 60 inches. 
The available water capacity is 10 to 12 inches. 

This soil is used for dryland small grain and home- 
sites. Capability unit 1(17). 

CeB—Conejo clay loam, 2 10 5 percent slopes. This 
gently sloping soi] is on fans and in upland valleys. 
Included with it in mapping are areas of Botella clay 
Joam that make up about 10 percent of the mapping 
unit and areas of Cropley clay that make up 5 percent. 

This soil is well drained. Runoff is slow, and the 
hazard of erosion is slight where the soil is tilled and 
exposed. Roots can penetrate to a depth of more than 
60 inches. The available water capacity is 10 to 12 
inches. 

This soil is used for dryland small grain and home- 
sites. Capability unit Lle-1(17). 

ChA—Conejo clay loam, clay substratum, 0 to 2 per- 
cent slopes. This nearly level soil is on flood plains. It 
has a profile similar to the one described as represent- 
ative of the series, but it has a clay substratum at a 
depth of 40 to 50 inches. 

Included with this soil in mapping are areas of 
Clear Lake clay that make up about 5 percent of the 
mapping unit. Also included are areas of a clay loam 
soil that is underlain by clay at a depth of 30 to 40 
inches. These areas make up 10 percent. 

Runoff is slow, and there is no hazard of erosion 
where the soil is tilled and exposed. Permeability is 
slow in the clay substratum, Roots can penetrate to a 
depth of 40 to 60 inches or more. The available water 
capacity is 7 to 12 inches, 

This soil is used for homesites and for dryland 
small grain and volunteer hay. Capability unit 
IIs-3(17). 


Cropley Series 


The Cropley series consists of moderately well 
drained soils in small upland valleys. These soils 
formed in fine-textured alluvium from sedimentary 
rock. Slopes are 2 to 5 percent. Elevation ranges from 
5 to 1,500 feet. The average annual air temperature is 
about 59° F., and the frost-free season is 260 to 300 
days. The average annual precipitation is 14 to 20 
inches. These soils are dry from late in May to late in 
October in most years. Vegetation is annual grasses, 
forbs, and scattered oaks. 

In a representative profile the surface layer is 
dark-gray, slightly acid to moderately alkaline clay 
about 24 inches thick. Below that is dark-gray and 
dark-brown, caleareous clay about 10 inches thick. The 


18 SOIL SURVEY 


substratum is dark grayish-brown and dark-brown, 
strongly calcareous heavy clay loam to a depth of 44 
inches. Below this it is yellowish-brown and very pale- 
brown, calcareous heavy clay loam that extends to a 
depth of more than 60 inches. 

Permeability is slow, and the available water capac- 
ity is 8 to 10 inches, Roots can penetrate to a depth of 
60 inches. 


Cropley soils are used for dryland grain and range 
and for homesites. 


Representative profile of Cropley clay, 2 to 5 per- 
cent slopes, on a low terrace north of the Mallard 
Reservoir in SW14SW1I4SW4 sec. 12, T, 2.N., RB. 2 
W. (projected). 


Ap—0 to 5 inches, dark-gray (10YR 4/1) clay, very dark 
gray (JOYR 3/1) when moist; weak, finc, subangu- 
lar blocky structure; very hard, firm, sticky and 
very plastic; many very fine roots; very few, fine, 
tuhular pores; slightly acid; clear, smooth bound- 


ary. 

A12—5 to 17 inches, dark-gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) when moist; moderate, coarse, 
prismatic structure parting to moderate, medium, 
subangular blocky; very hard, very firm, sticky 
and plastic; common very fine roots; common, 
very fine, tubular pores; many intersecting slick- 
ensides; neutral; gradual, wavy boundary. 

A13—17 to 24 inches, dark-eray (10YR 4/1) and very dark 
grayish brown (10YR 3/2) clay, very dark gray 
(1OYR 3/1), very dark brown (10YR 3/2), and 
brown (10YR 4/3) when moist; moderate, coarse, 
prismatic structure parting to medium subangular 
locky; very hard, firm, sticky and very plastic; 
few very fine roots; few, very fine, tuhular pores; 
many intersecting slickensides; moderately alka- 
line; slightly effervescent; some segregated lime in 
seams; gradual, wavy boundary. 

ACca—24 to 34 inches, dark-gray (10YR 4/1) and dark- 
brown (10YR 4/3) clay, very dark gray (10YR 
3/1) and dark brown (10YR 3/3) when moist; 
moderate, coarse, prismatic structure parting to 
medium subangular blocky; very hard, firm, sticky 
and very plastic; very few fine reots; few, very 
fine, tubular pores; muny intersecting slickensides; 
moderately alkaline; strongly effervescent; dissem- 
inated lime in seams and soft masses; gradual, 
wavy boundary, 

Clca—s4 to 44 inches, dark grayish-brown (1OYR 4/2) and 
dark-brown (10YR 3/3) heavy clay loam, dark yel- 
lowish brown (10YR 4/4) and light yellowish 
brown (10YR 6/4) when moist; weak, coarse, pris- 
matie structure parting to moderate, medium, 
subangular blocky; hard, firm, sticky and plastic; 
no roots; few, very fine, tuhular pores; many 
intersecting slickensides; moderately alkaline; 
strongly effervescent; disseminated lime in seams 
and soft masses; gradual, wavy boundary. 

C2—44 to 60 inches, yellowish-brown (10¥R 5/4) and very 
pale brown (10YR 7/4) heavy clay loam, olive 
brown (2.5Y 4/4) and yellowish brown (LOYR 5/4) 
when moist; moderate, medium, subangular blocky 
structure; firm, hard, sticky and plastic; few, very 
fine, tubular pores; some slickensides; moderately 
alkaline; very slightly effervescent; lime in seams. 


The Ap and A12 horizons are dark gray, very dark gray, 
or black in a hue of 10YR. The Ap horizon has weak, 
granular structure in places. The Al horizon is medium 
acid in same places. The A13 horizon is intermittently cal- 
careous and has few, fine concretions of lime in places. 
Variegated colors in and below the A13 harizon are a 
result of mixing or churning from wetting and drying and 
of the segregation of lime. The ACea horizon is dark gray 
and dark brown or dark gray and yellowish brown in hues 
of 10YR and 2.5Y. It is silty clay or clay. 


Cracks from % inch to 2 inches wide extend from the 
surface to a depth of 30 to 40 inches in dry periods. Inter- 
secting slickensides are between the Ap horizon and the C2 
horizon. 

The C horizon is silty clay, heavy clay loam, or clay. The 
Cica horizon is dark grayish brown and dark yellowish 
hrown or grayish brown and yellowish brown in hues of 
10YR and 2.5¥. The C2 horizon is yellowish brown, very 
pale brown, grayish brown, or olive brown in hues of 10YR 
or 2.5Y, 

CkB—Cropley clay, 2 to 5 percent slopes. This 
gently sloping soil is commonly in small upland val- 
leys. Included with it in mapping are a few areas 
where slopes are 5 to 9 percent. Also included are 
areas of Clear Lake clay along the lower toe slopes 
that make up about 5 percent of the mapping unit. 
Areas of Pescadero clay loam that make up 2 percent 
and areas of Conejo clay loam adjacent to small 
streams or drainageways that make up 5 percent are 
also included. 

Runoff is slow, and the hazard of erosion is slight 
where the soil is tilled and exposed. 

This soil is used for dryland grain and range and 
for homesites, Capability unit Ile~5 (17). 


Cut and Fill Land 


Cut and fill land is the result of mechanical manipu- 
lation of upland areas for urban use. In this county, 
Cut and fill land is mapped in complexes with Diablo, 
Los Osos, and Millsholm soils. 


CmE—Cut and fill land-Diablo complex, 9 to 30 per- 
cent slopes. This complex consists of 75 percent Cut 
and fill land, 15 percent Diablo clay, and 10 percent 
Altamont clay, Elevation ranges from 500 to 1,500 
feet. The average annual air temperature is about 59° 
F., and the frost-free season is 260 to 300 days. The 
average annual rainfall is 15 to 20 inches. 

Cut and fill land is the result of mechanical manipu- 
lation of strongly sloping to moderately steep soils on 
uplands for urban use. The building pads are nearly 
level. Exposed cuts have slopes of about 1.5:1 and are 
about 10 feet deep. Fill areas have slopes of about 2:1 
and are about 8 feet thick. 

The earthy material is heavy clay loam, silty clay, 
and clay. As much as 20 percent, by volume, is angu- 
lar fragments of shale and sandstone. Colors are vari- 
able and have a hue of 10YR or 2.5Y. The material is 
mildly alkaline to moderately alkaline and is calear- 
eous throughout. Exposed cuts consist of interbedded 
shale and fine-grained sandstone that contain varying 
amounts of lime. The bedrock dips 50 to 80 degrees. 

This complex is well drained or somewhat exces- 
sively drained. Runoff is rapid, and the hazard of ero- 
sion is high. Permeability is slow to very slow depend- 
ing upon compaction during construction. 

This complex is used mainly for single-family 
dwellings at a density of two to four houses per acre. 
About 25 percent of the area is covered by streets, 
small shopping centers, and other urban structures. 

All slopes in this complex should have a permanent 
cover of grass or close-spaced ornamental plants to 
minimize the hazard of erosion. An alternative to this 
is a gravel or cinder mulch that completely covers the 
soil surface. Nearly level areas are suited to a cover of 
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clean-tilled flowers or ornamental plants. Careful man- 
agement of irrigation water is needed to maintain the 
soils, minimize erosion, and reduce the hazard of land- 
slides. Surface and subsurface tile drains should be 
installed to remove excess water. The surface drains 
should be constructed at major slope changes. The out- 
lets of all drains and downspouts should be protected 
to prevent gullying at outlets. Downspouts should 
empty into pipes that tie directly into storm drains. 

Soil material used for subbase of patios and side- 
walks should be compacted and should contain at least 
A inches of sand to reduce cracking. 

Most plants on this complex respond to nitrogen 
and phosphorous fertilizers. The “acid loving” orna- 
mental shrubs, such as azaleas, camellias, and rhodo- 
dendrons, need sulfur and iron and aluminum chelates. 
Not assigned to a capability unit or range site. 

CnE—Caut and fill land-Los Osos complex, 9 to 30 
percent slopes. This complex consists of about 70 per- 
cent Cut and fill land, 15 percent Los Osos clay loam, 
10 percent Alo clay, and 5 percent Sehorn clay. Also 
included in this mapping unit is a small area of very 
dark gray, calcareous clay that formed in ultrabasic 
rock. Elevation ranges from 500 to 1,500 feet. The 
average annual air temperature is about 59° F., and 
the frost-free season is 260 to 330 days. The average 
annual rainfall is 15 to 25 inches. 

Cut and fill land is the result of mechanical manipu- 
lation of strongly sloping to moderately steep soils on 
uplands for urban use, The building pads are nearly 
level, Exposed cuts have slopes of about 1.5:1 and are 
10 feet deep. Fill areas have slopes of about 2:1 and 
are about 8 feet thick. 

The earthy material is heavy clay loam, silty clay, 
and clay. As much as 20 percent, by volume, is angu- 
lar fragments of shale and sandstone. Colors are vari- 
able and have a hue of 10YR or 2.5Y. The material is 
slightly acid to mildly alkaline, A few areas are 
slightly calcareous. Exposed cuts consist of inter- 
bedded shale and fine-grained sandstone that dip about 
50 to 80 degrees, Some of the shale slakes down when 
exposed to weathering and forms silly clay and clay 
soil material. 

This complex is well drained or somewhat exces- 
sively drained. Runoff is rapid, and the hazard of cro- 
sion is high. Permeability is slow to very slow depend- 
ing upon compaction during construction. 

This complex is used mainly for single-family 
dwellings at a density of two to four houses per acre. 
About 25 percent of the area is covered by streets, 
smail shopping centers, and other urban structures. 

Careful management of water is needed to reduce 
the hazards of erosion and landslides. Slopes that con- 
sist of fill should have a permanent cover of vegeta- 
tion that needs a minimum of irrigation water. Sur- 
face drains should be installed to remove excess water. 
The outlets of all drains and downspouts should be 
protected to prevent gullying. r 

Soil material used for subbase of patios and side- 
walks should be compacted and should contain 4 
inches of sand to reduce cracking. 

Most plants on this complex respond to nitrogen 
fertilizer. For optimum growth of lawns, 2 pounds of 


nitrogen per 100 square feet should be applied about 
every 6 weeks from April through October. Not 
assigned to a capability unit or range site. 

CoE—Cut and fill land-Millsholm complex, 9 to 30 
percent slopes. This complex consists of about 75 per- 
cent Cut and fill land, 15 percent Millsholm loam, and 5 
percent Lodo clay loam. The rest is Los Gatos loam 
and Gilroy clay loam. Elevation ranges from 500 to 
1,500 feet. The average annual air temperature is 
about 59° F., and the frost-free season is 260 to 330 
days. The average annual rainfall is 15 to 25 inches. 

Cut and fill land is the result of mechanical manipu- 
lation of strongly sloping to moderately steep soils on 
uplands for urban use. Exposed cuts have slopes of 
about 1.5:1 and are 10 feet deep. Fill areas have slopes 
of about 2:1 and are about 8 feet thick. 

The earthy material is loam, silt loam, clay loam, 
and light silty clay loam. As much as 25 percent, by 
volume, is angular fragments of shale and sandstone. 
Colors are variable and have a hue of 7.5YR or 10YR. 
The material is slightly acid to mildly alkaline. A few 
areas are slightly calcareous. Exposed cuts consist of 
interbedded shale, fine-grained sandstone, and some 
conglomerate. Exposed bedrock dips 80 to 80 degrees. 

This complex is well drained or somewhat exces- 
sively drained. Runoff is rapid, and the hazard of ero- 
sion is high. Permeability is moderate to slow depend- 
ing upon compaction during construction. 

This complex is used mainly for single-family 
dwellings at a density of about two to four houses per 
acre, About 25 percent of the area is covered by roads, 
parking lots, and small shopping centers. 

Careful management of water is needed to reduce 
the hazard of erosion and saturation of the filled 
areas. Slopes that consist of fill should have a perma- 
nent cover of vegetation that needs a minimum of irri- 
gation water. Surface drains should be installed to 
remove excess water. The outlets of all drains and 
downspouts should be protected to prevent gullying. 

Most plants on this complex respond to nitrogen 
fertilizer. For optimum growth of lawns, 2 pounds of 
nitrogen per 100 square feet should be applied about 
every 6 weeks from April through October, Not 
assigned to a capability unit or range site. 

CoF—-Cut and fill land-Millsholm complex, 30 10 50 
percent slopes. This complex consists of about 60 per- 
cent Cut and fill land, 20 percent Millsholm loam, 10 
percent Lodo clay loam, 5 percent Los Gatos loam, and 
5 percent Los Osos clay loam. Elevation ranges from 
500 to 1,500 feet. The average annual air temperature 
is about 59° F., and the frost-free season is 260 to 330 
days. The average annual rainfall is 15 to 25 inches. 

Cut and fill land is the result of mechanical manipu- 
lation of steep soils on uplands for urban use. The 
building pads are nearly level. Exposed cuts have 
slopes of about 1.5:1 and are about 15 feet deep. Fill 
areas have slopes of about 2:1 and are as much as 20 
feet thick. 

The earthy material is loam, silt loam, and light 
silty clay loam. It contains 35 to 50 percent, by 
volume, angular fragments of shale and sandstone 
below a depth of 12 inches. Colors are variable and 
have a hue of 7.5YR or 10YR. The material is slightly 
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acid to mildly alkaline. A few areas are slightly cal- 
careous. Exposed cuts consist of interbedded shale, 
fine-grained sandstone, and some conglomerate. 
Exposed bedrock dips 30 to 80 degrees. 

This complex is well drained or somewhat exces- 
sively drained. Runoff is rapid to very rapid, and the 
hazard of erosion is high to very high. Permeability is 
moderate to slow depending upon compaction during 
construction. 

This complex is used mainly for single-family dwell- 
ings at a density of less than one house per acre. 
About 15 percent of the area is covered by roads and 
other urban structures. 

Plants selected for landscaping and stabilizing banks 
should be drought resistant. Use of irrigation water 
should be kept to a minimum, Terraces should be used 
on long slopes to reduce erosion. Surface drains should 
be installed to remove excess water. The outlets of all 
drains and downspouts should be protected to prevent 
gullying, Mechanical structures are needed in places to 
control shallow mud flows. 

Most plants on the complex respond to nitrogen fer- 
tilizer. For optimum growth of lawns, 2 pounds of 
nitrogen per 100 square feet should be applied about 
every 6 weeks from April through October. Vegetative 
cover other than lawns helps to reduce the hazard of 
soil saturation by over-irrigation, Sloping soils that 
are not landscaped should be mulched, fertilized, and 
seeded to annual grasses and legumes. Not assigned to 
a capability unit or range site. 


Delhi Scries 


The Delhi series consists of somewhat excessively 
drained soils. These soils formed in wind-modified 
stream deposils of mixed origin, Slopes are 2 to 9 per- 
cent, Elevation ranges from 10 to 150 feet. The aver- 
age annual air temperature is 59° F., and the frost- 
free season is 260 to 300 days. The average annual 
rainfall is 12 to 14 inches. These soils are generally 
moist to a depth of 60 inches from December through 
February and are dry from May through October in 
most years. Vegetation is annual grasses, forbs, and 
scattered California live oaks. 

In a representative profile the surface layer is 
slightly acid, brown sand about 5 inches thick. The 
substratum is yellowish-brown, slightly acid to mildly 
alkaline sand that extends to a depth of 60 inches or 
more, 

Permeability is rapid, and the available water 
capacity is about 3.75 inches. Roots can penetrate to a 
depth of more than 60 inches. 

Delhi soils are used for irrigated almonds, vine- 
yards, and some walnuts. 

Representative profile of Delhi sand, 2 to 9 percent 
slopes, 1 mile southeast of Oakley near the intersec- 
tion of Laurel Road and Rose Avenue in SESE, 
SWI, sec. 25, T. 2 N., R. 2 EL 


Ap—O to 5 inches, brown (10YR 5/3) sand, dark yellowish 
brown (10YR 3/4) when moist; single ‘grained; 
loose when dry and moist, nonsticky and nonplas- 
tic; many, fine and very fine roots; many, very 
fine, interstitial pores; slightly acid; clear, smooth 
boundary, 


C1—5 to 21 inches, yellowish-brown (10YR 5/4) sand, dark 
yellowish brown (10YR 3/4) when moist; single 
grained; loose when dry and moist, nonsticky and 
nonplastic; very few fine, very fine, and medium 
roots; many, fine, interstitial pores; slightly acid; 
diffuse, wavy boundary. 

C2—21 to 34 inches, yellowish-brown (10YIt 5/4) sand, 
dark yellowish brown (10YR 4/4) when moist; 
single grained; loose when dry and moist, non- 
sticky and nonplastic; very few fine, very fine, and 
medium roots; many, fine, interstitial pores; 
mildly alkaline, 

C8—a4 to 60 inches, yellowish-brown (10YR 5/4) sand, yel- 
lowish brown (10YR 5/4) when moist; single 
grained; loose when dry and moist, nonsticky and 
nonplastic; no roots; many very fine pores; mildly 
alkaline, 

The A horizon is brown or light brownish gray in a hue 
of 10YR. It is typically sand but is loamy sand in places. 
It is slightly acid to neutral. 

The C horizon is brown or yellowish brown in a hue of 
10¥YR. It is typically sand but is loamy sand in places, It is 
neutral to mildly alkaline, 


DaC—Dehli sand, 2 to 9 percent slopes. This is the 
only Dethi soil mapped in the county. Included with it 
in mapping are areas of Laugenour loam in places 
near the delta. These areas make up about 3 percent 
of the mapping unit. Also included are an area of 
sandy loam soils that have a faint subsoil consisting of 
lamellae and about 80 acres of soils that are similar to 
Delhi sand but that have a fluctuating water table 
between depths of 4 and 5 feet. Areas of Delhi sand 
that have slopes of 0 to 2 percent are also included. 

Runoff is slow or very slow, and the hazards of soil 
blowing and water erosion are slight where the soil is 
tilled and exposed. 

This soil is used for irrigated almonds, vineyards, 
and some walnuts. Capability unit IIIs—4(17). 


Diablo Series 


The Diablo series consists of well-drained soils 
underlain by calcareous, soft, fine-grained sandstone 
and shale. These soils are on uplands, Slopes are 9 to 
50 percent. Elevation ranges from 400 to 1,200 feet. 
The average annual air temperature is 59° F., and the 
frost-free season is 260 to 300 days. The average 
annual rainfall is 14 to 20 inches. These soils ure gen- 
erally moist to a depth of 30 inches from November to 
May and are dry from June to mid-October in most 
years. Vegetation is annual grasses, forbs, and a few 
scattered oaks. 

In a representative profile the surface layer is about 
29 inches thick, It is dark-gray, moderately alkaline 
clay in the upper 18 inches and mixed dark-gray and 
light-gray, caleareous clay in the lower 11 inches. 
Below that is mixed dark-gray, olive-gray, and light- 
gray, calcareous clay about 9 inches thick. The sub- 
stratum is mixed light-gray and olive-gray, strongly 
calcareous silty clay that is underlain at a depth of 
about 42 inches by calcareous, soft shale. 

Permeability is slow, and the available water capac- 
ity is 6 to 9 inches. Roots can penetrate to a depth of 
40 to 60 inches. 

Diablo soils are used for range, dryland small grain, 
and volunteer hay and for some homesites. 

Representative profile of Diablo clay, 9 to 15 per- 
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cent slopes, on a southeast-facing slope east of Dough- 
erty Road in NEI4ZSWI4SE, sec. 1, T. 2 5., R. 1 W. 


Ap—0 to 5 inches, dark-gray (N 4/0) clay, dark gray (N 
4/0) when moist; moderate, coarse, prismatic 
structure parting to moderate, medium, angular 
blocky; extremely hard, very firm, sticky and very 
plastic; many very fine and fine rects; few, very 
fine tubular pores; moderately alkaline; clear, 
wavy boundary, 

A12—5 to 18 inches, dark-gray (N 4/0) clay, dark gray (N 
4/0) when moist; moderate, coarse, prismatic 
struclure parting to moderate, medium, angular 
blocky; extremely hard, very firm, sticky and very 
plastic; many very fine roots; few, very fine tubu- 
lar pores; fow slickensides; moderately alkalinc; 
slightly calcareous; disseminated lime and lime in 
soft masses; gradual, wavy boundary. 

A18—18 to 29 inches, mixed dark-gray (N 4/0) and light- 
gray (2.5Y 7/2) clay, dark gray (N 4/0) und light 
grayish brown (2.0Y 6/2) when moist; strong, 
coarse, prismatic structure parting to medium, 
angular blocky; extremely hard, very firm, sticky 
and yery plastic; many very fine roots; few, very 
fine tubular pores; numerous slickensides; moder- 
ately alkuline; slightly culcareous; disseminated 
lime and lime in soft masses; gradual, wavy 
boundary. 

ACca—29 to 38 inches, mixed dark-gray, olive-gray, and 
light-gray (N 4/0 and 5Y 5/1, 5/2, and 7/2) clay, 
dark gray, olive gray, and light gray (N 4/0 and 
BY 4/2, 6/2, and 7/2) when moist; moderate, very 
coarse, prismatic and medium, blocky structure; 
extremely hard, very firm, sticky and plastic; few 
very fine roots; common very fine pores; few slick- 
ensides; moderately alkaline; slightly calcareous; 
disseminated lime and lime in soft masses; grad- 
ual, wavy boundary. ‘ 

Clea—38 to 42 inches, mixed light-gray (5Y 7/2) and 
olive-gray (5Y 5/2) silty clay, light gray (5Y 7/2) 
and olive gray (5Y 4/2) when moist; moderate, 
coarse, angular blocky structure; very hard, fria- 
ble, sticky and plastic; few very fine roots; few, 
very fine, discontinuous, tubular pores; moderately 
alkaline; strongly effervescent; disseminated lime 
and lime in soft masses and concretions; clear, 
wavy boundary. 

Cr2ca—42 to 60 inches, gray (5Y 5/1), slightly calcareous, 
shattered shale; white films on fracture faces. 


The A horizon ranges from very dark gray to gray in 
hues of N, 10YR, 2.6Y and 5Y. The lower part of the A 
horizon has faint mottles that are a result of mixing. The 
A horizon is commonly clay but is silty clay in places. It is 
neutral to moderately alkaline in the upper part and is 
generally moderately alkaline in the lower part. The Ap 
horizon or All horizon ig rarely calcareous. The amount of 
lime tends to increase with depth. 

A strong granular or strong, fine, blocky structure gen- 
erally develops in the top few inches at the surface upon 
drying. Cracks as wide as 4 inches at the surface extend 
from the A horizon into the upper part of the parent rock 
after long dry periods. The cracks are generally open from 
July through September. They form a coarse prismatic 
structure. Slickensides intersect. 

The ACca horizon is dark gray, olive gray, or light gray 
in hues of N, 10YR, 2.5Y, and 5Y. Values are as high as 7. 
The ACcea horizon is clay or silty clay, It has large, 
blotchy, faint mottles in hues of 2.5Y and 5Y that are a 
result of the mixing of horizons. Lime is disseminated and 
is segreguted in places. 

The GC horizon is grayish brown, light gray, or olive gray 
in hues of 2.5Y and 5Y. The Clea horizon is clay or silty 
clay, and the Cr2ca horizon is fractured shale. The C hori- 
zon is moderately alkaline. Lime is generally soft masses 
and films. 

Depth to shale and sandstone ranges from 40 to 60 
inches. 


DdD—Diablo clay, 9 10 15 percent slopes, This roll- 
ing soil is commonly on smooth uplands. It has the 
profile described as representative of the series. 

Included with this soil in mapping are areas of 
Cropley clay along small drainageways or concave 
areas that make up about 8 percent of the mapping 
unit. Also included are areas of Altamont clay that 
make up 7 percent. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate where the soil is tilled and 
exposed. : 

This soil is used mainly for dryland small grain, 
range, and volunteer hay. A few areas are used for 
homesites. Capability until I[le-5(15); Clayey range 
site. 

DdE—Diablo clay, 15 to 30 percent slopes. This 
hilly soil is on smooth uplands. Included with it in 
mapping are areas of Sehorn clay that make up about 
5 percent of the mapping unit, areas of Alo clay that 
make up 4 percent, areas of Altamont clay that make 
up 4 percent, and areas of Cropley clay that make up 
2 percent, 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is tilled and exposed, 

This soil is used for range, dryland small grain, and 
some volunteer hay. Capability unit TVe—5(15); 
Clayey range site. 

DdF—Diablo clay, 30 to 50 percent slopes. This 
steep soil is on uplands. Included with it in mapping 
are areas of Alo clay that make up about 8 percent of 
the mapping unit, areas of Sehorn clay that make up 
5 percent, and areas of Lodo clay loam that make up 2 
percent. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high where the soil is bare. 

This soil is used for range, watershed, and wildlife 
dag Capability until VIe-1 (15) ; Clayey range site, 
steep. 


Dibble Series 


The Dibble series consists of well-drained soils 
underlain by soft, interbedded shale and sandstone. 
Slopes are 15 to 50 percent. Elevation ranges from 
500 to 7,500 feet. The average annual air temperature 
is 58° F., and the frost-free season is 250 to 280 days. 
The average annual rainfall is 5 to 25 inches. These 
soils are moist from November to June and are dry 
from June to mid-October in most years. Vegetation is 
annual grasses, forbs, and oak. On north-facing slopes, 
coyote bush, poison-oak, bay leaf, and oak make up a 
large part of the vegetation. 

In a representative profile the surface layer is pale- 
brown, medium acid silty clay loam about 10 inches 
thick. The subsoil is about 20 inches thick. It is pale- 
brown, slightly acid light silty clay in the upper 7 
inches, light brownish-gray and light yellowish-brown, 
slightly acid silty clay in the next 8 inches, and yel- 
Jowish-brown and light olive-brown, neutral silty clay 
loam in the lower 5 inches. It is underlain at a depth 
of about 30 inches by pale-olive, soft shale or siltstone. 

Permeability is slow in the subsoil, and the available 
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water capacity is 4 to 7 inches. Roots can penetrate to 
a depth of 20 to 36 inches. 


Dibble soils are used for range and wildife habitat. 
A few areas are used for homesites. 


Representative profile of Dibble silty clay loam, 15 
to 30 percent slopes, on a convex, southwest-facing 
slope in NW14GNEIWNW!1, sec. 18, T.158., RB. 1 W. 


A1i—0 to 6 inches, pale-brown (10YR 6/8) silty clay loam, 
brown (10YR 4/3) when moist; weak, fine, granu- 
lar structure; hard, friable, slightly sticky and 
slightly plastic; common very fine roots; common, 
fine, tubular pores and many, very fine tubular 
and interstitial pores; medium acid; clear, wavy 
boundary. 

A12---6 to 10 inches, pale-brown (10YR 6/3) silty clay 
oam, dark grayish brown (2.5Y 4/2) when moist; 
weak, fine, granular structure; hard, friable, 
sticky and plastic; few very fine roots; common, 
fine and very fine and few, medium, tubular pores; 
medium acid; gradual, irregular boundary. 
B21t—10 to 17 inches, pale-brown (10YR 6/8) light silty 
clay, olive brown (2.5Y 4/4) when moist; few, fine, 
brown mottles; weak, coarse, subangular blocky 
structure; hard, firm, sticky and plastic; very few 
very fine roots; few, very fine and fine, tubular 
pores and very few, medium tubular pores; 
common thin clay films on ped faces, as bridges, 
and in pores; slightly acid; gradual, irregular 
boundary. 

B22t—17 to 25 inches, light brownish-gray (2.5Y 6/2) and 
light yellowish-brown (2.5Y 6/4) silty clay that 
has olive-yellow (2.5Y 6/6) mottles, olive brown 
(2.5¥ 4/4) with light olive-brown (2.5Y 5/6) mot- 
tles when moist; weak, coarse, subangular blocky 
structure; hard, firm, sticky and plastic; very few 
very fine roots; few, very fine tubular pores; few 
thin clay films lining pores; slightly acid; gradual, 
irregular boundary. 

B8—25 to 80 inches, light yellowish-brown (2.5Y 6/4) and 
light olive-brown (2.5Y 5/4 and 5/6) silty clay 
loam, olive brown (2.5Y 4/4) and light olive brown 
(2.5Y 5/6) when moist; weak, medium subangular 
blocky structure; hard, firm, sticky and plastic; 
very few very fine roots; few, very fine tubular 
pores; few thin clay films lining peres; neutral; 
abrupt boundary. 

Cr—80 to 40 inches, pale-olive (5¥ 6/8) soft shale or silt- 
stone, olive (5Y 5/8) when moist. 


The A horizon is T to 14 inches thick. It is light brown- 
ish gray, pale brown, or light yellowish brown in hues of 
1OYR and 2.5Y. Moist values are 4 or more. The A horizon 
is loam, silt loam, or silty clay loam. It is medium acid or 
slightly acid. 

The B2t horizon is 10 to 18 inches thick. It is brown, yel- 
lowish brown, light brownish gray, pale brown, light yel- 
lowish brown, or pale olive brown. Mottles are faint or 
nonexistent. The B2t horizon is silty clay, light clay, or 
heavy clay loam. It is slightly acid or neutral. The B3 
horizon is 8 lo 6 inehes thick and contains as much as 25 
percent, by volume, angular fragments of parent rock less 
than 3 inches in diameter. 

The Cr horizon is caleareous in places. 


DeE—Dibble silty clay loam, 15 to 30 percent 
slopes. This hilly soil is on uplands. It has the profile 
described as representative of the series. 

Included with this soil in mapping are areas of Los 
Gatos loam over slightly harder sandstone that make 
up about 5 percent of the mapping unit, Areas of Los 
Osos clay loam on north-facing slopes that make up 4 
percent, areas of Millsholm loam along the crest of 
hills that make up 3 percent, and areas of Gaviota 
sandy loam that make up 2 percent are also incuded. 


Areas of deep, loamy soil in small concave drainage- 
ways that are commonly gullied by water erosion 
make up 1 percent, Also included are a few small 
areas of Dibble silty clay loam that has slopes of 9 to 
15 percent. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is bare. 

This soil is used for range and a few homesites. 
Capability unit [Ve-3 (15) ; Loamy range site. 

DeF—Dibble silty clay loam, 30 to 50 percent 
slopes. This steep soil is on uplands, Included with it 
in mapping are areas of Los Gatos loam over hard 
sandstone that make up about 6 percent of the map- 
ping unit and areas of Los Osos clay loam that make 
up 5 percent. Also included are areas of Millsholm 
loam, commonly along ridgetops, that make up 2 per- 
cent and areas of Gaviota sandy loam over coarse- 
grained sandstone that make up as much as 2 percent. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high where the soil is bare. 

This soil is used for range, wildlife habitat, and 
watershed, Capability unit Vle-1(15); Loamy range 
site, steep. 


Egbert Series 


The Egbert series consists of very poorly drained 
soils on level tracts of the San Joaquin River delta. 
Drainage has been altered by the use of reclamation 
structures. These soils formed in alluvium in old 
stream channels and other areas. Slopes are 0 to 2 
percent. Elevation ranges from 5 to 15 feet below sea 
level. The average annual air temperature is 60° F., 
and the frost-free season is 250 to 300 days. The aver- 
age annual rainfall is 12 to 14 inches, Vegetation is 
annual grasses, forbs, rushes, and sedges. 

In 2 representative profile the surface layer is very 
dark gray, medium acid mucky clay loam about 16 
inches thick. The subsoil is mottled, grayish-brown, 
strongly acid silty clay about 12 inches thick. The 
upper part of the substratum, to a depth of 46 inches, 
is mottled, olive-gray silty clay. The lower part is 
greenish-gray clay that extends to a depth of 72 
inches or more. The substratum is medium acid in the 
upper part and moderately alkaline in the lower part. 
Small gypsum crystals are in the upper part of the 
substratum, 

Permeability is slow, and the available water capac- 
ity is 6 to 8 inches. Roots can penetrate to a depth of 
40 to 50 inches, The seasonal high water table is 
within a depth of 20 inches, but during the growing 
season it is kept at a depth of 40 to 50 inches by 
draining and pumping. 

Egbert soils are used for irrigated asparagus, field 
corn, milo, and barley and for wildlife habitat and rec- 
reation areas. 

Representative profile of Egbert mucky clay loam 
on Byron Tract in SEIANWYNEY, sec. 1, T.15., RB. 
3 E. (projected). 


Ap—O to 8 inches, very dark gray (10YR 3/1) mucky clay 
loam, black (N 2/0) when moist; weak, coarse, 
prismatic structure parting to weak, fine, suban- 
gular blocky; slightly hard, very friable, slightly 
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sticky and slightly plastic; very few very fine 
roots; very few, fine, tubular pores; mcdium acid; 
approximately 10 percent organic matter; diffuse, 
smooth boundary. 

A12—8 to 16 inches, similar to Ap horizon, but structure is 
moderate; small pockets of pale-brown ashy mate- 
rial throughout; a 1-inch layer at a depth of 15 
inches is dark reddish-brown (5YR 8/2 and 2/2), 
has weak, medium, platy structure, and is approx- 
imately 20 percent organic matter; abrupt, smooth 
boundary. 

B2lg—16 to 2) inches, grayish-brown (10YR 5/2) light 
silty clay, very dark grayish brown (10YR 3/2) 
and very dark brown (10YR 2/2) when moist; 
eonmon, fine, prominent, strong-brown (7.5YR 
5/6) mottles; muderate, very coarse, prismatic 
structure; prisms are 5 to 10 inches in width; 
very hard, firm, sticky and very plastic; common 
very fine roots; common, very fine, tubular pores; 
strongly acid; gradual, smooth boundary. 

B22g—21 to 28 inches, grayish-brown (10YR 5/2) silty 
clay, very dark grayish brown (10YR 3/2) and 
very dark brown (10YR 2/2) when moist; 
vtommon, fine, prominent, strong-brown (7.5YR 
5/6) mottles; moderate, very coarse, prismatic 
structure; very hard, firm, sticky and very plas- 
tic; few very fine roots; common, very fine, tubu- 
lar pores; strongly acid; clear, smooth boundary. 

IIClg—28 to 46 inches, clive-gray (HY 5/2) silty clay, dark 
gray (5Y 4/1) when moist; many, fine, prominent, 
reddish-brown mottles; massive; very hard, fria- 
ble, sticky and plastic; very few very fine roots; 
muny, very fine, tubular pores; medium acid; 
small pockets of fine gypsum erystals; diffuse, 
smooth boundary. 

I1C2g—46 to 72 inches, greenish-gray (5GY 6/1) clay, 
greenish gray (5GY 5/1) when moist; many, 
large, prominent, yellowish-brown (10YR 5/6) 
mottles; massive; very hard, friable, sticky and 
plastic; moderately alkaline; slightly calearcous; 
lime is disseminated and in seams, 


The A horizon is 12 to 17 inches thick. It ranges in 
moist color from black (10YR 2/1, N 2/0) to dark brown 
(10YR 3/3), and intermediate colors are 10YR 2/2, 3/1, and 
3/2, N 8/0, and 2.5¥ 3/2. It is clay loam, silty clay loam, 
light clay, or light silty clay that ig 2 to 10 percent organic 
matter. The A horizon has weak, coarse, prismatic or 
subangular blocky structure parting to weak, fine, suban- 
gular blocky or coarse, granulur structure, It is medium 
acid to neutral. 

The B horizon ranges from very dark gray to very dark 
brown or grayish brown in hues of 10YR, N, and 2.5¥. 
Mottles are prominent or distinct. The R horizon is heavy 
clay loam, heavy silty clay loam, clay, or silty clay. It is 
strongly acid or medium acid. The upper part of the B 
horizon has weak or medium, coarse or very coarse, pris- 
matic, subangular blocky, or angular blocky structure. 

The IIC horizon is olive or gleyed and has moist values 
of 4 or 5. It contains as much as 5 percent more clay than 
the B horizon. 

Very fine miea flakes are throughout the profile in places. 
Thin organic strata can occur anywhere in the upper 40 
inches of the profile. In places, buried organic soils are at 
depths of more than 40 inches. 


Ea—Eghert mucky clay loam, Small areas of this 
soil are on the San Joaquin River delta in old natural 
channels. Larger areas are between organic and min- 
eral soils. This is the only Egbert soil mapped in the 
county. 

Included with this soil in mapping are areas of Kin- 
gile muck that make up about 6 percent of the map- 
ping unit, areas of Ryde silt that make up 3 percent, 
and areas of Merritt loam that make up 2 percent. 
Aliso included are areas of soils that are similar to 
Egbert soils but that have an organic soil at least 16 


inches thick buried at a depth of 20 to 40 inches. This 
is caused by leveling for irrigation. 

Runoff is very slow, and there is no hazard of ero- 
sion where the soil is tilled and exposed. 

This soil is used for irrigated asparagus, field corn, 
milo, and barley and wildlife habitat and recreation 
areas, Capability unit II1Iw—2 (16). 


Felton Series 


The Felton series consists of well-drained soils 
underlain by sandstone, These soils are on north-fac- 
ing slopes on uplands. Slopes are 50 to 75 percent. 
Elevation ranges from 500 to 1,500 feet. The average 
annual air temperature is 56° F., and the frost-free 
season is 260 to 300 days. The average annual rainfall 
is 25 to 30 inches. These soils are moist from October 
to July and are dry from July to October in most 
years. Vegetation is coastal redwood, some madrone, 
and an understory of ferns. 

In a representative profile the surface layer is dark 
veddish-gray, slightly acid loam about 19 inches thick. 
The subsoil is brown, slightly acid gravelly clay loam 
and is underlain at a depth of 42 inches by sandstone. 

Permeability is moderately slow, and the available 
water capacity is 5 to 7 inches. Roots can penetrate to 
a depth of 40 to 50 inches, 

Felton soils are used for 
watershed. 


Representative profile of Felton loam, 50 to 75 per- 
cent slopes, on a north-facing slope that has a dense 
Age Ce redwood, in SEY{SW1%4 sec. 22, T. 1 

» R.3 W. 


Al1—0 to 10 inches, dark reddish-gray (5YR 4/2) loam, 
dark reddish brown (5YR 2/2) when moist; 
strong, medium, granular structure; soft, friable, 
slightly sticky and slightly plastic; many fine and 
medium and few very fine roots; few very fine 
and eommon fine pores; slightly ucid; diffuse, 
smooth boundary. 

A12--10 to 19 inches, dark reddish-gray (5YR 4/2) heavy 
loam, dark reddish brown (5¥YR 2/2) when moist; 
strong, medium, granular structure; slightly hard, 
triable, slightly sticky and slightly plastic; many 
fine and medium ond few very fine and coarse 
roots; few very fine and common fine pores; 
slightly acid; clear, smooth boundary. 

B2t—19 to 83 inehes, brown (7.5YR 5/4) gravelly clay 
loam, yellowish brown (10YR 5/4) when moist; 
moderate, fine, subangular blocky structure; 
slightly hard, friable, sticky and plastic; few very 
fine, many finc and mcdium, and common coarse 
roots; few very fine pores; cammon thin clay films 
on ped faces and in pores; 15 to 25 percent gravel 
fragments of parent rock; slightly acid; clear, 
wavy houndary. 

B3t—33 to 42 inches, brown (7.5YR 4/4) gravelly clay 
loam, brown (7.5YR 4/4) when moist; moderate, 
fine, subangular blocky structure; slightly hard, 
friable, sticky and plastic; few very fine, medium, 
and coarse, and common fine roots; few very fine 
pores; common thin clay films on ped faces and in 


recreation areas and 


pores; 25 to 35 percent gravel fragments of 
parent rock; slightly acid; diffuse, irregular 
boundary. 


Cr—42 to 50 inches, light yellowish-hrown and reddish- 
brown, soft, interbedded sandstone and shale; 
slightly acid; cracks filled with material from B3t 
horizon. 
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The A horizon is 15 to 23 inches thick. It is reddish 
gray, dark reddish brown, dark reddish eray, or brown in 
hues of 5YR and 7.5YR and is loam or silt loam. Its struc- 
ture ranges from strong or moderate, fine to coarse, granu- 
lar to moderate, fine or medium, subangular blocky. The A 
horizon is medium acid or slightly acid. 

The B2t horizon is 12 to 16 inches thick, It has values of 
5 or G6, chromas of 8 or 4, and hues of 7.5YR and LOYR, 
and moist values are 4 or more. It is mottled in places. If 
it is mottled, the matrix commonly has a hue of 10YR, and 
the mottles have a hue of 7.5YR. The B2t horizon is grav- 
elly heavy loam to gravelly clay Ioam. It has moderate, fine 
or medium, subangular blocky to coarse, granular struc- 
ture. It is medium acid or slighUly acid. 

The R8t horizon is 8 to 11 inches thick. Jt has values of 
4, 5, or 6 in places, but otherwise the color range is the 
same as for the B2t horizon, It contains 10 to 20 percent 
more gravel by volume than the B2t horizon, It is medium 
acid or slightly acid. 

The Cr horizon consists of interbedded sandstone and 
shale. It has reddish-brown coatings on the faces of frag- 
ments in places. 

Depth to interbedded sandstone and shale is 40 to 50 
inches. 

FaG—Fellon luam, 50 10 75 percent slopes. This is 
the only Felton soil mapped in the county. Outcrop- 
ping bedrock covers 5 to 10 percent of the surface in 
places. 

Included with this soil in mapping are areas of 
Gilroy clay loam that make up about 10 percent of the 
mapping unit and areas of Los Gatos loam that make 
up 2 percent. 

Runoff is rapid, and the hazard of erosion is high 
where the soil is bare. 

This soil is used for recreation areas and watershed. 
Capability unit VIle-1 (15). 


Fluvaquents 


Fce—Fluvaquents are very poorly drained, loamy, 
mineral soils in sloughs and river channels. They are 
stratified fine sandy loam, loam, silt loam, and silty 
clay loam and have lenses of organic material as much 
as 4 inches thick. The surface layer is about 4 inches 
thick. It generally contains many fibrous roots. 

Included in this mapping unit are some levee 
remnants from the flooding of Franks Tract and Big 
Break. 

Fluvaquents are subject to frequent flooding or 
inundation by high tides, runoff water, or both during 
the rainy season. 

The vegetation is tules, reeds, some willows, and 
other hydrophytie plants. Use of this mapping unit is 
ae to wildlife habitat, Capability unit VIIIw-1 

16). 


Fontana Series 


The Fontana series consists of well-drained soils 
underlain by calcareous, fine-grained sandstone. These 
soils are on uplands. They are mapped in complexes 
with Altamont soils. Slopes range from 9 to 75 per- 
cent but are mainly 30 to 75 percent, Elevation ranges 
from 500 to 1,500 feet. The average annual air tem- 
perature is 60° F., and the frost-free season is 260 to 
300 days, The average annual rainfall is 12 to 16 
inches. These svils are generally moist from December 


to May and are dry from May to November in most 
years. Vegetation is annual grasses, forbs, and scat- 
tered oaks. 

In a representative profile the surface layer is dark 
grayish-brown, moderately alkaline silty clay loam about 
16 inches thick. The substratum is yellowish-brown, 
highly calcareous silty clay loam. It is underlain by fine- 
grained sandstone and shale at a depth of 22 inches. 

Permeability is moderately slow, and the available 
water capacity is 3.5 to 6.5 inches. Roots can pene- 
trate to a depth of 20 to 36 inches. 

Fontana soils are used for range. 

Representative profile of Fontana silty clay loam, in 
an area of Fontana-Altamont complex, on a smooth, 
south-facing slope in NEI{ANEYSW, T,18,, BR. 3 E. 


A1l1—O to 10 inches, dark grayish-brewn (10YR 4/2) silty 
clay loam, dark brown (10YR 3/3) when moist; 
moderate, medium, angular blocky structure part- 
ing to moderate, fine, granular; hard, sticky and 
plastic; friable; few fine and common very fine 
pores; moderately alkalinc; few lime coneretions; 
gradual, wavy boundary. 

Al2ca—10 to 16 inches, dark grayish-brown (10YR 4/2) 
silty clay loam, dark brown (1OYR 3/3) when 
moist; moderate, medium, angular blocky struc- 
ture parting to moderate, fine, granular; hard, 
friable, very sticky and plastic; few fine and 
many very fine roots; fow fine and common very 
fine pores; moderately alkaline; moderately calcar- 
eous; lime concretions; clear, broken boundary. 

Clea—16 lo 22 inches, yellowish-brown (10YR 5/6) silty 
clay loam, dark yellowish brown (10YR 4/4) when 
moist; moderate, medium, angular blocky struc- 
ture; hard, friable, very sticky and plastic; few 
fine and common very fine roots; few fine and 
many very fine pores; moderately alkaline; highly 
caleareous; matrix has disscminated lime and lime 
in coneretions and filaments; abrupt, wavy bound- 


ary. 

to 36 inches, pale-yellow (2.5Y 7/4) and light 
olive-brown (2.5Y 5/4) fine-grained sandstone and 
shale; lime along cleavages. 


C2—22 


The A horizon is dark grayish brown, grayish hrown, or 
brown in hues of LOYR and 2.5Y. It ranges from clay loam 
to silty clay loam. It has moderate to strong, fine and 
medium, subangular and angular blocky or coarse, granu- 
lar structure. The A11 horizon is 8 to 14 inches thick. It is 
slightly acid to moderately alkaline and ig calearcous in 
places because of mixing by tilling ar rodents. The Ai2ca 
horizon is 6 to 10 inches thick. 

The Clea horizon is 6 to 12 inehes thick. It is yellowish 
brown or olive brown. 

Depth to interbedded fine-grained sandstone and shale is 
20 to 36 inches, + 


Fd—Fontana-Altamont complex. This complex is on 
foothills in the eastern uplands of the county. It con- 
sists of about 55 percent Fontana silty clay loam and 
30 percent Altamont clay. About 10 percent is Mills- 
holm loam, and as much as 5 percent is rock outcrop. 
Slopes are generally 15 to 30 percent, but they are 9 
to 15 percent in some areas, Both soils have the profile 
described as representative of their series. Fontana 
soils are on south-facing slopes and knolls or crests. 
Altamont soils are on north-facing or lower foot slopes. 

Where the soils are tilled and exposed, runoff is 
slow to medium and the hazard of erosion is slight to 
moderate. The rock outcrops make tillage difficult. 

The soils in this complex are used for range. Capa- 
bility unit [Ve—5 (15) ; Clayey range site. 
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Garrctson Series 


The Garretson series consists of well-drained soils 
on alluvial fans and flood plains of small creeks. These 
soils formed in alluvium from sedimentary rock, Slopes 
are 0 to 5 percent. Elevation ranges from 100 to 500 
feet. The average annual air temperature is 59° F., 
and the frost-free season is 250 to 300 days. The aver- 
age annual rainfall is 14 to 20 inches. These soils are 
moist to a depth of 36 inches from December to June 
and are dry from June to November in most years. 
Vegetation is annual grasses, forbs, and a few scat- 
tered oaks. 

In a representative profile the surface layer is gray- 
ish-brown, neutral and slightly acid loam about 25 
inches thick. The substratum is brown, slightly acid 
loam and heavy loam that extends to a depth of more 
than 60 inches. 

Permeability is moderate, and the available water 
capacity is 9 to 10 inches. Roots can penetrate to a 
depth of 60 inches. 

Garretson soils are used for homesites and recrea- 
tion areas. 

Representative profile of Garretson loam, 2 to 5 per- 
cent slopes, on an alluvial fan in NWY4SW, see. 20, 
T. UN, R. 1 W. (projected). 


Ap—0 to 4 inches, grayish-brown (10YR 5/2) loam, dark 
brown (10YR 3/8) when moist; massive; hard, 
friable, slightly sticky and slightly plastic; many 
very fe roots; common, very fine and fine, inter- 
stitial pores; neutral; clear, smooth boundary. 

A12—4 to 25 inches, grayish-brown (10YR 5/2) loam, dark 
hrown (10Y¥R 8/83) when moist; massive; hard, 
friable, slightly sticky and slightly plastic; many 
very fine, fine, and medium roots; many, very fine 
and few, medium, tubular pores; slightly acid; 
gradual, wavy boundary. 

C1—25 to 38 inches, brown (10YR 5/3) loam, dark brown 
(10YR 3/3) when moist; massive; hard, friable, 
slightly sticky and slightly plastic; many very 
fine, fine, and medium roots; many, very fine and 
fine and few, medium, tubular pores; slightly 
acid; gradual, wavy boundary, 

C2—88 to 48 inches, brown (1OYR 5/8) heavy loam, dark 
brown (LOYR 8/3) when moist; massive; hard, 
friable, slightly sticky and slightly plastic; 
common very fine and fine and many medium 
roots; muny, very fine and few, medium, tubular 
pores; slightly acid; clear, wavy boundary. 

C8—48 to 60 inches, brown (7.5YR 6/4) heavy loam, dark 
brown (7.5YR 4/4) when moist; massive; hard, 
very friable, slightly sticky and slightly plastic; 
few very fine and fine and common medium roots; 
tmany, very fine and fine and few, medium, tubular 
pores; slightly acid. 

The A horizon is 22 to 28 inches thick. It is grayish 
brown, dark brown, or brown in a hue of 10YR. It is foam 
or light clay loam, 

The C horizon is typically loam, but in a few places tbe 
lower part is stratified with lenses of fine sand less than 2 
inches thick. The C horizon is brown or yellowish brown 
and is slightly acid tv mildly alkaline. 


GaA—Garretson loam, 0 to 2 percent slopes. This 
nearly level soil is on flood plains of small creeks. 
Included with it in mapping are areas on Conejo clay 
loam that make up about 10 percent of the mapping 
unit and areas of Botella clay loam that make up 5 
percent. 


Runoff is very slow to slow, and the hazard of ero- 


sion is none to slight where the soil is tilled and 
exposed. 

This soil is used mainly for homesites. A few areas 
are used for dryland walnuts. Capability unit 1(17). 

GaB—Garretson loam, 2 to 5 percent slopes. This 
gently sloping soil is on alluvial fans. It has the profile 
described as representative of the series. 

Included with this soil in mapping are areas of 
Conejo clay loam that make up about 10 percent of the 
mapping unit and areas of Briones fine sandy loam 
that make up 5 percent.Also included are some areas 
of Garretson soils that have slopes of 5 to 9 percent. 

Runoff is slow, and the hazard of erosion is slight 
where the soil is tilled and exposed. 

‘This soil is used for homesites and recreation areas. 
Capability unit [Ie-1(17). 


Gaviota Series 


The Gaviota series consists of well-drained and 
somewhat excessively drained soils underlain by sand- 
stone. These soils are on uplands, Slopes are 15 to 75 
percent. Elevation ranges from 100 to 2,500 feet. The 
average annual air temperature is 59° F., and the 
frost-free season is 260 to 300 days. The average 
annual rainfall is 14 to 25 inches. These soils are 
moist from October to April and are dry from May to 
November in most years. Vegetation is annual grasses, 
forbs, and some oaks. Dense stands of coyote bush, 
chamise, and scattered oaks are in some areas. 

In a representative profile the surface layer is gray- 
ish-brown and brown, slightly acid sandy loam. It is 
underlain at a depth of 17 inches by white and brown- 
ish-yellow sandstone. 

Permeability is moderately rapid, and the available 
water capacity is 1.5 to 3 inches. Roots can penetrate 
to a depth of 10 to 20 inches. 

Gaviota soils are used for range, wildlife habitat, 
and watershed. 

Representative profile of Gaviota sandy loam, 30 to 
50 percent slopes, on a north-facing slope in 
NEYNWIYNWI, sec. 10, T. 1 N., RB. 1 W. (proj- 
ected). 


Ali— to 8 inches, grayish-brown (LOYR 5/2) sandy loam, 
very dark grayish brown (10YR 3/2) when moist; 
moderate, fine, granular structure; slightly hard, 
very friable, nonsticky and nonplastic; many very 
fine roots; many, very fine, interstitial pores and 
few, fine, tubular pores; slightly acid; clear, wavy 
boundary. 

83 to 11 inches, grayish-brown (10YR 5/2) sandy 
loam, dark grayish brown (10YR 4/2) when 
moist; massive; slightly hard, very friuble, non- 
sticky and nonplastic; many very fine and fine 
roots; common, very fine and fine, tubular pores; 
slightly acid; gradual, wavy boundary. 

A13—11 to 17 inches, brown (10YR 5/8) light sandy loam, 
brown (10YR 4/3) when moist; massive; slightly 
hard, yery friable, nonsticky and _nonplastic; 
common very fine and many fine and medium 
roots; common, very fine and fine, tubular pores; 
slightly acid; abrupt, irregular boundary. 

R—17 to 22 inches, white (10YR 8/2) and brownish-yellow 
(10YR 6/6) sandstone; fine, medium, and coarse 
roots along cleavage planes; upper 1 inch is soft; 
strongly acid. 


A12. 
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The A horizon is grayish brown, brown, or pale brown. 
It is slightly acid or neutral. The A horizon is generally 
massive, but in places it has granular structure in the 
upper 2 to 4 inches. 

Depth to sandstone ranges from 10 to 20 inches. 

GbE—Gaviota sandy loam, 15 to 30 percent slopes. 
This hilly soil is on uplands. Included with it in map- 
ping are areas of Briones loamy sand that make up 
about 10 percent of the mapping unit and areas of 
Millsholm loam that make up 5 percent. Also included 
are a few areas of gently rolling to rolling soils. 

This soil is well drained. Runoff is medium to rapid, 
and the hazard of erosion is moderate to high where 
the soil is bare. 

This soil is used for range. Capability unit 
VIle—1 (15); Shallow Coarse Loamy range site. 

GbF—Gaviota sandy loam, 30 to 50 percent slopes. 
This steep soil is on uplands. It has the profile 
described as representative of the series. 

Included with this soil in mapping are areas of 
Briones loamy sand that make up about 5 percent of 
the mapping unit and areas of Millsholm loam that 
make up 5 percent. Also included are outcrops of 
sandstone that make up as much as 5 percent. 

This soil is well drained. Runoff is rapid, and the 
hazard of erosion is high where the soil is bare. 

This soil is used for range. Capability unit 
VIle-1 (15) ; Shallow Coarse Loamy range site. 

GbhG—Gaviota sandy loam, 50 to 75 percent slopes. 
This soil is very steep. Included with it in mapping 
are areas of Millsholm loam that make up about 5 per- 
cent of the mapping unit. Also included are outcrops 
of sandstone that make up as much as 10 percent. 

This soil is somewhat excessively drained. Runoff is 
rapid, and the hazard of erosion is high. 

This soil is used for range, wildlife habitat, and 
watershed. Capability unit VIIe-1 (15) ; Shallow Coarse 
Loamy range site, steep. 


Gilroy Series 


The Gilroy series consists of well-drained soils 
underlain by basic igneous rock. These soils are on 
uplands, Slopes are 15 to 75 percent. Elevation ranges 
from 500 to 1,500 feet. The average annual air tem- 
perature is 57° F., and the frost-free season is 260 to 
300 days. The average annual rainfall is 15 to 25 
inches. These soils are moist from mid-December to 
May and are dry from June to mid-October in most 
years, Vegetation is annual grasses, forbs, and oak. 
Oak, grass, digger pine, and some thick stands of 
poison oak are on some of the very steep slopes. 

In a representative profile the surface layer is red~- 
dish-brown, slightly acid light clay loam about 15 
inches thick. The upper part of the subsoil is reddish- 
brown, slightly acid clay loam about 14 inches thick. 
The lower part is reddish-brown, slightly acid very 
gravelly laam about 11 inches thick. It is underlain by 
basic igneous rock at a depth of 40 inches. 

Permeability is moderately slow, and the available 
water capacity is 4 to 7 inches. Roots can penetrate to 
a depth of 20 to 40 inches. 

Gilroy soils are used for range, wildlife habitat, rec- 
reation areas, and watershed. 


Representative profile of Gilroy clay loam, 30 to 50 
percent slopes, on a north-facing slope 4% mile south 
of Clayton in SW14,SW, sec. 14, T. 1 N., R. 1 W. 

A1l—0 to 15 inches, reddish-brown (5YR 4/3) light clay 
loam, dark reddish brown (5YR 8/3) when moist; 
moderate, fine and medium, granular structure; 
hard, friable, sticky and plastic; common fine and 
very fine and few medium and coarse roots; 
common, fine and very fine, tubular and intersti- 
tial pores; slightly acid; gradual, wavy boundary. 

B2t—15 to 29 inches, reddish-brown (5YR 4/4) clay loam, 
dark reddish brown (5YR 3/4) when moist; mod- 
erate, fine and medium, subangular blocky struc- 
ture; hard, friable, sticky and plastic; few fine, 
medium, and coarse roots; common, fine and very 
fine, tubular and interstitial pores; common thin 
clay films lining pores and on ped faces; slightly 
acid; clear, wavy boundary. 

B3t—-29 to 40 inches, reddish-brown (SYR 4/4) very grav- 
elly loam, dark reddish brown (5YR 8/4) when 
maist; moderate, medium and coarse, angular 
blocky structure; very hard, firm, sticky and plas- 
tic; very few medium and coarse roots; very few 
tubular pores; many moderately thick clay films 
on gravel and ped faces; slightly acid; abrupt, 
irregular boundary. 

R—40 to 49 inches, basic igneous rock; clay films on rock 
surfaces. 


The A horizon is 8 to 16 inches thick. It is reddish 
brown, brown, or dark brown in hues of 5YR and 7.5YR, 
value of 3 or 4, and chroma of 2 or 3. 

The B2t horizon is 6 to 14 inches thick. It is reddish 
brown, dark reddish brown, or dark brown in hues of 5YR 
and 7.5YR. The B3t horizon is reddish brown, brown, or 
strong brown in hucs of SYR and 7.5YR. It is gravelly or 
very gravelly loam, clay loam, or light clay. 

Depth to bedrock ranges from 20 to 40 inches. 

GcE—Gilroy clay loam, 15 to 30 percent slopes. 
This moderately steep soil is on uplands. Included 
with it in mapping are areas of Los Gatos loam that 
make up about 10 percent of the mapping unit and 
areas of Vallecitos loam that make up 5 percent. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is bare, Roots can penetrate to a 
depth of 30 to 40 inches. The available water capacity 
is 4.5 to 6.0 inches. 

This soil is used mainly for range, but a few areas 
are used for dryland small grain. Capability unit 
IVe-1 (15); Loamy range site. 

GeF—Gilroy clay loam, 30 to 50 percent slopes. 
This steep soil igs on uplands. It has the profile 
described as representative of the series. 

Included with this soil is mapping are areas of Valle- 
cilos loam that make up about 4 percent of the map- 
ping unit and rock outcrops that make up 5 percent. 
Also included are areas of a deep soil that has a sur- 
face layer of dark-brown clay loam and a subsoil of 
yellowish-brown clay. These areas make up 2 percent 
of the mapping unit. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high. Roots can penetrate to a 
depth of 20 to 40 inches. The available water capacity 
is 8 to 6 inches. 

This soil is used for range, recreation areas, wildlife 
habitat, and watershed, Capability unit VIe—1(15); 
Loamy range site, sleep. 

GeG—Gilroy clay loam, 50 to 75 percent slopes. 
This very steep soi] is on uplands. Included with it in 
mapping are rock outcrops that make up as much as 8 
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percent of the mapping unit. Also included are areas 
of a slightly acid loam soil that is underlain by basic 
igneous rock at a depth of less than 20 inches. These 
areas make up 7 percent of the mapping unit. 

Runoff is rapid, and the hazard of erosion is high 
where the soil is bare, Roots can penetrate to a depth 
of 20 to 30 inches. The available water capacity is 3 to 
4.5 inches. 

This soil is used for range, recreation areas, wildlife 
habitat, and watershed. Capability unit VIIe—1(15); 
Loamy range site, very steep. 


Joice Series 


The _Joice series consists of very poorly drained 
soils. These soils are in brackish marshes affected by 
tides. Slopes are less than 1 percent. Elevation ranges 
from 0 to 5 feet below sea level. The average annual 
soil temperature is 59° to 60° F., and the frost-free 
season is 260 to 300 days, The average annual precipi- 
tation is 12 to 16 inches. Vegetation is saltgrass, 
sedges, and pickleweed. 

In a representative profile the surface layer is 
dark-brown, strongly acid muck 5 inches thick. Below 
that is black, very strongly acid muck about 17 inches 
thick. The next layer is very dark brown, very 
strongly acid muck about 12 inches thick. It is under- 
lain by dark grayish-brown, strongly acid muck that 
has a high content of polysulphides and that extends 
to a depth of 60 inches. 

The water table is generally between depths of 12 
and 36 inches, The soils are subject to saltwater intru- 
sion, especially during very high tides which cause the 
water-table to rise to the surface. They are also sub- 
ject to freshwater flooding. Permeability is moderate, 
and the available water capacity is about 4 to 10 
inches. Upon drying, the soils shrink irreversibly. 
They are strongly affected hy salt. 

Joice soils are used mainly for saltgrass pasture. 
They are also used for wildlife habitat and as a buffer 
zone between the Suisun Bay and higher areas. 

Representative profile of Joice muck in a tidal 
marsh, about 300 feet north of the Mallard Pumping 
Station north of Ambrose in SW14NEM4,NW1,, sec. 12, 
T,2N., RB. 1 W. (projected). (Color is for moist soil 
unless otherwise noted; pH by 0.01 M CaCl, for 
organic layers.) 

Qal—0 to 5 inches, dark-brown (10YR 3/3) muck, dark 
grayish brown (10¥R 4/2) when dry; no undis- 
turbed fibers; medium, very fine, granular struc- 
ture; nonsticky and nonplastic; many, very fine 
and fine roots; evidence of having been burned; 
strongly acid; abrupt, smooth boundary. 

Oa2—5 to 15 inches, black (10YR 2/1) muck, black (10YR 
2/1) when rubbed; Jess thun 6 percent undisturbed 
fibers, none when rubhed; weak, very fine, granu- 
lar structure; nonsticky and nonplastic; many, 
very fine and fine and common, medium roots; 
very strongly acid; clear, smooth boundary. 

Oa8—15 to 22 inches, black (10YR 2/1) muck, black (10YR 
2/1) when rubbed; less than 5 percent undisturbed 
fibers, none when rubbed; massive; slightly sticky 
and slightly plastie; common fine and medium 
roots; very strongly acid; gradual, smooth bound- 


ary. 
Oa4—22 to 34 inebes, very dark brown (10¥R 2/2) muck, 
very dark brown (10YR 2/2) when rubbed; dark 


yellowish-brown (10YR 3/4) fibers; about 30 per- 
cent undisturbed fibers, 5 percent when rubbed; 
pockcls about 3 inches in diameter that are 50 
percent undisturbed fibers, i0 percent when 
rubbed; weak, medium, subangular blocky struc- 
ture; very slightly sticky and very slightly plas- 
tic; very strongly acid; clear, smooth boundary. 

Ou5---34 to 60 inches, dark grayish-brown (2.5Y 4/2) muck, 
dark grayish brown (2.5Y 4/2) when rubbed; dark 
yellowish-brown (10VR 4/4) fibers; about 30 per- 
cent undisturbed fibers, 6 percent when rubbed; 
strong odor of hydrogen sulfide; massive; very 
slightly sticky and very slightly plastic; strangly 
acid. 

The Oal horizon ranges in color from 10YR 5/2 to 10YR 
8/3 or 4/2 if burned and to 10¥R 2/1 if not burned. The 
Oa2 and Oa$ horizons are black or very dark brown (10YR 
2/1 or 2/2), The upper three horizons have weak, very fine 
to medium, granular or fine, subangular blocky structure, 
or they are massive, The content of undisturbed fibers is 
less than 20 percent, and the content of fibers is less than 
b percent after rubbing. The Oal, Oa2, and Oa’ horizons 
are very strongly acid or strongly acid. 

The Oa4 horizon ranges in color from 7.5YR 2/2 to 2/5¥ 
2/2 and contains yellowish-brown fibers. The content of 
undisturbed fibers is less than 40 percent, and the content 
of fibers is less than 10 percent after rubbing. The Oad 
horizon has pockets of fibers in some places. It has an odor 
of hydrogen sulfide in places. 

The Oa5 horizon ranges from dark grayish brown to 
olive gray (2.5Y 4/2 and 8/2 to SY 4/2 and 3/2) and has 
dark yellowish-brown fibers. Ita fiber content is slightly 
less than that of the Oa4 horizon in places. The Oad hori- 
zon is very strongly acid to medium acid. 

Cracks 4 to 7 inches wide and 24 inches deep are at 
intervals of 4 to 7 feet, Smaller cracks 1 to 2 inches wide 
and 24 inches deep arc between the large cracks. The 
water table fluctuates between depths of 12 and 36 inches. 
The organic-matter content changes irregularly with depth 
but averages slightly less than 45 percent between depths 
of 12 and 52 inches. 

Ja—Joice muck, This nearly level soil formed in salt- 
water marshes, It is the only Joice soil mapped in the 
county. . . 

Included with this soil in mapping are arcas of 
Reyes silly clay, commonly near tidal flats, that make 
up about 8 percent of the mapping unit. These areas 
are subject to more saltwater intrusion than Joice 
muck. Also included are areas of a soil that is similar 
to Joice muck except that its organic-malter content 
averages more than 45 percent between depths of 12 
and 52 inches. 

Joice muck is subject to ponding, or surface water 
runs off very slowly. There is no hazard of erosion. 

This soil is used mainly for pasture. It is also used 
for wildlife habitat. Capability unit VIw—1 (16). 


Kimball Series 


The Kimball series consists of well-drained soils 
underlain by weakly cemented, gravelly terrace mate- 
rial. These soils are on old terraces. Slopes are 2 to 30 
percent, Elevation ranges from 100 to 600 feet. The 
average annual air temperature is 59° F., and the 
frost-free season is 260 to 300 days. The average 
annual rainfall is 14 to 16 inches. These soils are 
moist in the upper 20 inches from December to April 
and are dry from May to November in most years. 
Vegetation is annual grasses, forbs, and a few scat- 
tered oaks. 
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In a representative profile the surface layer is 
brown and dark-brown, neutral gravelly light clay 
loam about 15 inches thick. The subsoil is brown and 
yellowish-red, mildly alkaline or moderately alkaline 
gravelly clay and clay. It is underlain at a depth of 
about 45 inches by a substratum of yellowish-red, 
weakly cemented, calcareous gravelly sandy clay loam. 

Permeability is very slow, and the available water 
capacity is 3 to 5 inches. Some moisture available to 
plants stands above the clayey subsoil. Roots can pene- 
trate to a depth of 10 to 20 inches. 

Kimball soils are used mainly for range. A few 
small areas are used for dryland small grain and irri- 
gated apricots and cherries. 

Representative profile of Kimball gravelly clay 
loam, 2 to 9 percent slopes, in an orchard in 
SEYSEYWNWIANWI4, sec. 14, R. 2 E., T. 1 N. 


Ap—J0 to 5 inches, brown (10YR 4/3) gravelly light clay 
loam, dark brown (7.5YR 3/2) when moist; mas- 
sive; very hard, firm, sticky and plastic; few fine 
and very fine roots; many, very fine, tubular 
pores; neutral; clear, smooth boundary. 

A12---5 to 15 inches, dark-brown (7,5YR 4/2) gravelly light 
clay loam, dark brown (7.5YR 8/2) when moist; 
massive; very hard, firm, sticky and plastic; few 
very fine and fine and common medium roots; 
common, very fine, tubular pores; neutral; abrupt, 
wavy boundary. 

B21t—15 to 26 inches, brown (7.5YR 4/4) gravelly clay, 
reddish brown (SYR 4/3) when moist; weak, 
coarse, prismatic structure parting to moderate, 
medium, angular blocky; extremely hard, extremely 
firm, very sticky and very plastic; few very fine 
and common, medium, exped roots; few, very fine, 
tubular pores; continuous modcrately thick clay 
films on ped faces and lining pores; mildly alka- 
line; clear, wavy boundary. 

B22t—26 to 35 inches, yellowish-red (SYR 5/6) clay, yel- 
lowish brown (5YR 4/6) when moist; moderate, 
medium, angular blocky structure; extremely hard, 
extremely firm, very sticky and very plastie; very 
few, very fine, fine, and medium, exped roots; very 
few, very fine, tubular pores; continuous moder- 
ately thick clay films in pores and on ped faces; 
moderately alkaline; very slightly effervescent; 
lime in soft masses; clear, wavy boundary. 

B8tea-—35 to 45 inches, yellowish-red (SYR 5/6) gravelly 
clay, yellowish red (5YR 4/6) when moist; weak, 
moderate, angular blocky structure; extremely 
hard, extremely firm, sticky and plastic; many 
thick clay films and clay oriented as bridges; mod- 
erately alkaline; slightly effervescent; lime in soft 
masses; gradual, wavy boundary. 

C—45 to 60 inches, yellowish-red (5YR 5/6) gravelly sandy 
elay loum, yellowish red (5YR 4/6) when moist; 
massive; extremely hard, extremely firm, slightly 
sticky and slightly plastic; moderately alkaline; 
very slightly effervescent. 


The A horizon is 10 to 20 inches thick. It is brown, 
dark-brown, or very dark brown gravelly loam or gravelly 
light clay loam. It is slightly acid or neutral. 

The B2t horizon is brown, dark brown, or reddish brown 
in the upper part and yellowish red, reddish hrown, or 
brown in the lower part. It has a few slickensides or pres- 
sure faces. It is neutral to moderately alkaline and is cal- 
careous in the lower part in a few places. 

The C horizon is yellowish red and reddish brown or 
brown and ig neutral to moderately alkaline. It is ealcar- 
eous in places. 

Gravel content ranges from none to 20 percent, by 
yolume, throughout the solum. 


KaC—Kimball gravelly clay loam, 2 to 9 percent 
slopes. This gently sloping to moderately sloping soil 


is on terraces. It has the profile described as repre- 
sentutive of the series. 

Included with this soil in mapping are areas of Per- 
kins gravelly loam that make up about 8 percent of 
the mapping unit, areas of Positas loam that make up 
5 percent, and areas of Rincon clay loam that make up 
2 percent. Also included are about 45 acres of nearly 
level soil. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate where the soil is tilled and exposed. 

This soil is used mainly for range, dryland small 
grain, and irrigated apricots and cherries, Capability 
unit 1Ve—8 (15); Claypan range site. 

KaE—Kimball gravelly clay loam, 9 to 30 percent 
slopes. This strongly sloping to moderately steep soil 
is on terraces. Included with it in mapping are areas 
of Perkins gravelly clay loam that make up about 12 
percent of the mapping unit. Also included are areas 
of very gravelly, slightly acid loam about 4 feet deep 
over weakly cemented terrace material thal make up 3 
percent. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is bare. 

This soil is used for range. 
ViIe-1(15) ; Claypan range site. 


Capability unit 


Kingile Series 


The Kingile series consists of very poorly drained 
soils in fresh-water marshes and old river channels, 
Slopes are less than 2 percent, Elevation ranges from 
10 to 15 feet below sea level. The average annual air 
temperature is 60° F., and the frost-free season is 260 
to 800 days. The average annual rainfall is 12 to 14 
inches. Vegetation is tules and reeds. 

In a representative profile the surface layer is black, 
medium acid muck about 11 inches thick. Below this is 
very dark brown, strongly acid muck. It is underlain 
at a depth of 20 inches by a substratum of very dark 
gray and dark-gray, medium acid silty clay. 

Permeability is rapid in the muck layer and slow in 
the mineral substratum. The available water capacity 
is 6 to 10 inches. The water table has been lowered to 
a depth of 8 to 5 feet by open drains and pumping. It 
fluctuates to within 1 foot of the surface in winter. 
Roots can penetrate to a depth of 16 to 36 inches. 

Kingile soils are used for irrigated field corn, aspar- 
agus, milo, and tomatoes, These soils are flooded in 
winter after annual crops are harvested. 

Representative profile of Kingile muck, northwest of 
where Indian Stough meets the Old River at the center 
point of NEI,NE14 sec. 10 (projected) T. 1 N., R. 4 
E. (Color is for moist soil unless otherwise noted; pH 
by 0.01M CaC1, for organic layers.) 


Oap—0 to 4 inches, hlack (10YR 2/1) muck, black (10YR 
2/1) when rubbed, very dark grayish brown 
(10YR 3/2) when dry; trace of undisturbed fibers, 
none when ruhhed; weak, fine, granular structure; 
nonsticky and_ slightly plastic; medium acid; 
abrupt, smooth boundary. 

Oa2—4 to 11 inches, hlack (10YR 2/1) muck, black (10YR 
2/1) when rubbed; trace of fibers, none when 
rubbed; weak, moderate, subangular blocky strue- 
ture parting to moderate, medium, granular; non- 
sticky and slightly plastic; contain small pockets 
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of organic fibers; medium acid; 
boundary. 

Qa3—11 to 15 inches, variegated very dark brown (10YR 
2/2) and dark reddish-brown (5YR 2/2) muck, 
black (10YR 2/1) when rubbed; less than 5 per- 
cent undisturbed fibers, none when rubbed; moder- 
ate, medium, platy structure; slightly sticky and 
slightly plastic; strongly acid; clear, smooth 
boundary. 

Oa4—15 to 20 inches, variegated very dark brown (10YR 
2/2) and very dark grayish-brown (1LOYR 8/1) 
muck; common, medium, distinct, reddish-brown 
(SYR 4/4) masses of fibers, black (10YR 2/1) 
when rubbed; less than 10 percent undisturbed 
fibers, trace of fibers when rubbed; moderate, 


clear, smooth 


medium, platy structure; slightly sticky and 
slightly plastic; strongly acid; abrupt, smooth 
boundary. 


ITC1—20 to 26 inches, very dark gray (10¥R 8/1) silty 
clay; trace of organie fibers; massive; hard, firm, 
sticky and plastic; contuin a l-inch lens of 20 
percent fibers, trace of fibers after rubbing, at 
bottom of horizon; medium acid; gradual, smooth 
boundary. 

IIC2—26 to 60 inches, dark-gray (10YR 4/1) silty clay; 
massive; hard, firm, sticky and plastic; medium 
acid. 

The Oap horizon is black (10Y¥YR 2/1), very dark gray 
(10YR 3/2), or very dark brown (L0YR 2/2), It contains 
none to less than & percent undisturbed organic fibers and 
ranges from pH 5.0 to 6.0. 

The Oa2 horizon is variegated or mottled, depending on 
time of saturation. It contains from less than 5 percent to 
20 percent undisturbed fibers and none to 10 percent fibers 
when rubbed. The Qa2 and Oa horizons range from pH 
4.5 to 6.0. The Oa3 horizon in some places has the distinct 
color differenee of fiber masses as described. Either the 
Oa2 or Oa3 borizon has thin strata or pockets of light- 
brown or light-gray ash in places. 

The IICi horizon contains as much us 15 pereent organic 
fibers scattered throughout the horizon in places. The IIC2 
horizon has gleyed colors in places. Strata of organic mate- 
rial less than 4% inch thick occur at a depth of more than 
26 inches. The ITC1 horizon contains as much as 15 percent 
mica fragments in the mineral part in places. 

Depth to the mineral layer ranges from 16 to 36 inches, 
The organic. part ranges from 30 to 50 percent organic 
matter and is derived from tules and reeds, The clay frac- 
tion of the mineral part is mixed. 


Kb—Kingile muck. This is the only Kingile soil 
mapped in the county. Included with it in mapping are 
Egbert mucky clay ioam and Webile muck that each 
make up about 5 percent of the mapping unit and 
Shima muck and Venice muck that each make up 3 
percent, Also included, especially in the southern part 
of the Orwood Tract, are small areas of a soil that is 
similar to Kingile muck except that it has an organic 
layer below a depth of 30 inches and is underlain by 
clay or silty clay below a depth of 40 inches. 

Kingile muck is subject to ponding, or water runs 
off very slowly, There is no hazard of water erosion, 
but soil blowing is a moderate hazard where the soil is 
tilled and exposed. : 

This soil is used for irrigated field corn, asparagus, 
milo, and tomatoes. Capability unit I1Iw-10 (16). 


Laugenour Series 


The Laugenour series consists of poorly drained 
soils that formed in recent alluvium from sedimentary 
rock. Slopes are 0 to 2 percent. Elevation ranges from 
10 to 300 feet, The average annual air temperature is 


59° F., and the frost-free season is 250 to 800 days. 
The average annual rainfall is 14 to 18 inches. Vegeta- 
tion is annual grasses and forbs. 

In a representative profile the surface layer is gray- 
ish-brown, calcareous loam about 14 inches thick. The 
substratum, to a depth of 30 inches, is mottled, gray- 
ish-brown, brown, and dark-brown, stratified silty clay 
loam, fine sandy loam, and silt loxm. Below this it is 
grayish-brown loamy sand and sand to a depth of 60 
inches. 

Permeability is moderate in the upper part of the 
soil and rapid in the permeable substratum, The avail- 
able water capacity is 5 to 9.5 inches. Artificial drain- 
age has lowered the water table to a depth of 5 feet or 
more in most areas. Roots can penetrate to a depth of 
40 to more than 60 inches. 

Laugenour soils are used mainly for commercial 
development. A few areas are used for irrigated 
almonds. 

Representative profile of Laugenour loam, northeast 
of the junction of Willow Pass Road and Contra Costa 
Boulevard. 


Ap—O to 4 inches, grayish-brown (LOYR 5/2) loam, very 
dark grayish brown (10YR 3/2) when moist; mas- 
sive; hard, friable, slightly sticky and slightly 
plastic; many very fine roots; common, very fine, 
tubular and interstitial pores; moderately alka- 
line; very slightly effervescent; lime is dissemi- 
nated and in fine soft masses; gradual, smooth 
boundary. 

Al2—4 to 14 inches, grayish brown (10YR 5/2) loam, very 
dark grayish brown (1LOYR 8/2) when moist; 
weak, medium, subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; many 
very fine roots; many, very fine, tubular pores; 
moderately alkaline; very slightly effervescent; 
lime is disseminated and in fine soft masses; clear, 
wavy boundary. 

C-14 to 20 inches, mottled grayish-brown (2.5Y 5/2) and 
brown (10YR 5/8) light silty clay Joam, very dark 
brown (10YR 2/2) and dark grayish brown (10YR 
4/2) when moist; weak, fine, granular structure; 
hard, friable, sticky and slightly plastic; many 
fine roots; many, very fine, tubular pores; moder- 
ately alkaline; strongly effervescent; lime is dis- 
seminated and in seams; clear, wavy boundary. 

TIC2—-20 to 25 inches, mottled grayish-brown (2.5Y 5/2) 
and da: k-brown (10YR 4/8) fine sandy loam, dark 
grayish brown (10YR 4/2) and black (2.5Y 2/2) 
when moist; massive; slightly hard, very friable, 
slightly sticky and nonplastic; many very fine 
roots; many, very fine, tubular pores; moderately 
alkaline; slightly effervescent; lime is dissemi- 
nated; abrupt, wavy boundary, 

IiCc8—28 to 80 inches, faintly mottled, grayish-brown 
(2.5¥ 5/2) silt loam, very dark grayish brown 
(2.5Y 8/2) when moist; weak, medium, subangular 
blocky strueture; hard, friable, sticky and slightly 
plastic; many very fine roots; many, very fine, 
tubular pores; moderatcly alkaline; strongly effer- 
vescent; lime is disseminated; gradual, smooth 
boundary. 

TVC4—80 to 89 inches, grayisb-brown (2.5¥ 5/2) loamy 
sand, dark grayish brown (2.5Y 4/2) when moist; 
massive; soft, very friable, nonsticky and nonplas- 
tic; common very fine roots; common, very fine, 
tubular pores; moderately alkaline; gradual, 
smooth boundary. 

IVC5—39 to 60 inches, grayish-brown (2.5Y 5/2) sand, 
dark grayish brown (2.5Y 4/2) when moist; single 
grained; loose, nonsticky and nonplastic; few very 
fine roots; many interstitial pores; moderately 
alkaline. 
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The A horizon is 12 to 18 inches thick. It is pale brown, 
grayish brown, light grayish brown, or brown and is fine 
sandy loam, loam, silt loam, or light silly cluy loam. 

The C horizon is stratified and is sand to silty clay loam. 
The upper part of the C horizon has prominent or distinct 
mattles. 

These soils are calcareous between depths of 10 and 20 
inches, The organic-matter content is less than 1 percent 
and decreases irregularly with depth. 


La—Laugenour loam. This is the only Laugenour soil 
mapped in the county. Included with it in mapping are 
Sycamore silty clay loam and Omni clay loam that. 
each make up about 5 percent of the mapping unit, 
Also included are a few areas of a soil that is under- 
lain by clay at a depth of 40 inches. 

Runoff is slow, and there is no hazard of erosion 
where the soil is tilled and exposed, 

This soil is used mainly for commercial develop- 
ment. A few acres are used for irrigated almonds, 
Capability unit IIs—0 (17). 


Linne Series 


The Linne series consists of well-drained soils 
underlain by calcareous, interbedded shale and soft 
sandstone. These soils are on lower foothills in the 
eastern part of the county. Slopes are 5 to 30 percent. 
Elevation ranges from 150 to 1,000 feet. The average 
annual air temperature is 59° F’., and the frost-free 
season is 260 to 300 days, The average annual rainfall 
is 12 to 15 inches, These soils are moist between 
depths of 4 and 20 inches from late in December to 
April and are dry from May to November in most 
years. Vegetation is annual grasses and forbs. 

In a representative profile the surface layer is gray, 
caleareous clay loam about 29 inches thick. It is under- 
lain by white, calcareous shale. 

Permeability is moderately slow, and the available 
water capacity is 4 to 8 inches, Roots can penetrate to 
a depth of 20 to 40 inches. 

Linne soils are used for range, for dryland grain, 
chiefly barley, and for volunteer hay. 

Representative profile of Linne clay loam, 5 to 15 
percent slopes, along Camino Diablo Road in 
NEYWSEYNW1,4 sec. 8,T.18.,R.3 E. 

A11—0 to 12 inches, gray (10YR 5/1) clay loam, very dark 
gray (10YR 3/1) when moist; moderate, fine and 
medium, granular structure; slightly hard, very 
friable, sticky and plastic; many very fine “roots; 
many, very fine and fine, interstitial pores; moder- 
ately alkaline; strongly calcareous; few filaments 
and soft bodies of lime; diffuse, wavy boundary. 

Al2ca—12 to 29 inches, gray (tOYR 5/1) clay loam, very 
dark grayish brown (10YR 3/2) when moist; mod- 
erate, finc and medium, granular structure; 
slightly hard, very friable, sticky and plastic; 
many very fine roots; many, very fine and fine, 
interstitial pores; moderately alkaline; strongly 
calcareous, many irregularly shaped lime concre- 
tions; abrupt, wavy boundary. 

Crea---29 to 32 inches, white (10YR 8/1) shale; calcareous; 
many filaments and coatings of lime. 


The A horizon is gray, dark gray, or very dark gray and 
is heavy loam, silt loam, clay loam, or light silty clay loam. 
It has moderate or strong, fine or medium, granular struc- 
ture. 

The profile is mildly caleareous to strongly calcareous, In 
some places, the uppermost few inches do not effervesce, 


Depth to soft, interbedded sedimentary rock is 20 to 40 
inches, 

LbD—Linne clay loam, 5 to 15 percent slopes, This 
gently rolling to rolling soil is on foothills in the 
uplands. It has the profile described as representative 
of the series. 

Included with this soil in mapping are Fontana silty 
clay loam and Diablo clay that each make up about 5 
percent of the mapping unit. Also included are areas 
of gray, calcareous clay loam that is 10 to 20 inches 
deep to interbedded sedimentary rock. These areas 
make up 4 percent of the mapping unit. Areas of 
gravelly clay loam less than 10 inches deep that 
formed in soft conglomerate make up 1 percent. 

Runoff is slow to medium, and the hazard of erosion 
is slight lo moderate where the soil is tilled and 
exposed. 

This soil is used for dryland grain, chiefly barley, 
and for range, Capability unit I]Je-5(15); Clayey 
range site, 

LbE—Linne clay loam, 15 to 30 percent slopes. This 
soil is moderately steep. Included with it in mapping 
are areas of dark-gray, calcareous clay loam that is 10 
to 20 inches deep to interbedded sedimentary rock. 
These areas make up about 8 percent of the mapping 
unit. Also included are areas of Fontana silty clay 
loam that make up 6 percent. Areas of a soil that is 
similar to Linne clay loam but that is noncaleareous 
throughout the surface layer make up 2 percent. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is bare. 

This soil is used for range and some dryland grain, 
chiefly barley. Capability unit IVe-1(15); Clayey 
range site, 


Lodo Series 


The Lodo series consists of somewhat excessively 
drained soils underlain by soft sandstone and shale. 
These soils are on uplands (fig. 5). Slopes are 9 to 75 
percent. Elevation ranges from 500 to 3,000 feet. The 
average annual air temperature is 59° F., and the 
frost-free season is 260 to 300 days. The average 
annual rainfall is 14 to 25 inches. These soils are 
moist from a depth of 4 inches to bedrock from 
November to May and are dry from June to November 
in most years, Vegetation is annual grasses, forbs, and 
oak. Dense stands of oak are in a few areas, 

In a representative profile the surface layer is 
dark-gray, slightly acid clay loam about 18 inches 
thick. It is underlain by fine-grained sandstone. 

Permeability is moderately slow, and the available 
water capacity is 2 to 4 inches. Roots can penetrate to 
a depth of 10 to 20 inches. 

Lodo soils are used for range, wildlife habitat, and 
watershed. 

Representative profile of Lodo clay loam, 9 to 30 
pervent slopes, north of Livorna Road in SESE, 
SEW sec. 1, T. 1 N., R. 1 W. 

A11—0 to 6 inches, dark-gray (10YR 4/1) clay loam, very 
dark grayish brown (10YR 3/2) when moist; mod- 
erate, medium, subangular blocky structure; very 
hard, friable, slightly sticky and plastic; many 
very fine and few fine roots; many, fine and few, 
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Figure 5.—Lodo soils on uplands, Slope ranges from 9 to 75 percent. 


medium, tubular pores; slightly acid; gradual, 


smooth boundary. 

A12—6 to 18 inches, dark-gray (10YR 4/1) clay loam, very 
dark grayish brown (10YR 3/2) when moist; mod- 
erate, medium, subangular blocky structure; very 
hard, friable, slightly sticky and plastic; common 
very fine roots; common, fine, tubular pores; 
slightly acid; abrupt, wavy boundary. 

R—18 to 22 inches, light-gray (2.5Y 7/2) fine-grained sand- 
stone. 

The A horizon is dark gray, grayish brown, very dark 
grayish brown, brown, or dark brown. It has hues of 
10YR, 2.5Y, or 7.5YR and moist values and chromas of 3 
or less. The A horizon is clay loam or loam, It has weak or 
moderate, fine or medium, granular or fine, subangular 
blocky structure and ranges from medium acid to neutral. 

Depth to shale or Fantatond is 10 to 20 inches. The R 
layer is between 8 to 4 in hardness on the Mohs scale. 


LcE—Lodo clay loam, 9 to 30 percent slopes. This 
rolling to hilly soil is on uplands. It has the profile 
described as representative of the series. 

Included with this soil in mapping are Los Osos clay 
loam and Millsholm loam, each of which makes up 
about 5 percent of the mapping unit, and areas of 
Tierra loam that make up 8 percent. Also included are 
rock outcrops that make up 2 percent and small areas 
of gently rolling Lodo soil. 

Runoff is medium to rapid and the hazard of ero- 
sion is moderate to high where the soil is bare. 

This soil is used for range, Capability unit 
Vie-1(15); Shallow Fine Loamy range site. 

LeF—Lodo clay loam, 30 to 50 percent slopes. This 
steep soil is on uplands. Included with it in mapping 
are areas of Millsholm soils that make up about 10 
percent of the mapping unit and areas of Gaviota 
sandy loam that make up 2 percent. Also included are 
rock outcrops that make up 8 percent. 


Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high where the soil is bare. 

This soil is used for range, wildlife habitat, and 
watershed. Capability unit VITe—-1(15) ; Shallow Fine 
Loamy range site, steep. 

LeG—Lodo clay loam, 50 to 75 percent slopes. This 
very steep soil is on uplands. Included with it in map- 
ping are rock outcrops that make up about 8 percent 
of the mapping unit and areas of Millsholm loam that 
make up 7 percent. 

Runoff is rapid, and the hazard of erosion is high 
where the soil is bare. 

This soil is used for range, wildlife habitat, and 
watershed. Capability unit VIJe-1(15); Shallow Fine 
Loamy range site, very steep. 

Ld—tLodo-Rock outcrop complex. This complex con- 
sists of about 60 percent Lodo clay loam and about 25 
percent sandstone outcrops. Slopes are 15 to 75 per- 
cent. 

Runoff is medium to very rapid, and the hazard of 
erosion is moderate to very high where the Lodo soil 
is bare. 

This complex is used for range, wildlife habitat, and 
watershed. Capability unit VIIle-1(15) ; Shallow Fine 
Loamy range site, very steep. 


Los Gatos Series 


The Los Gatos series consists of well-drained soils 
underlain by interbedded sedimentary rock. These 
soils are on north-facing slopes in the uplands. Slopes 
are 15 to 75 percent. Elevation ranges from 500 to 
2,000 feet. The average annual air temperature is 56° 
F., and the frost-free season is 260 to 300 days. The 
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average annual rainfall is 18 to 25 inches. These soils 
are moist from December to July and are dry from 
July to November in most years, Vegetation is annual 
grasses, forbs, and oak. Dense stands of oak, laurel, 
California buckeye, and poison-oak and an understory 
of scattered annual grasses and forbs are in some 
areas. 

In a representative profile the surface layer is 
brown, slightly acid heavy loam about 8 inches thick. 
The subsoil is brown, medium acid light clay loam in 
the upper 4 inches and reddish-brown, medium acid 
clay loam in the lower 15 inches. Sandstone bedrock is 
at a depth of about 27 inches. 

Permeability is moderately slow, and the available 
water capacity is 3.5 to 6 inches. Roots can penetrate 
to a depth of 20 to 40 inches. 

Los Gatos soils are used for range, wildlife habitat, 
and watershed. 

Representative profile of Los Gatos loam, 30 to 50 
percent slopes, on a north-facing slope in SEYSEY, 
NW, sec. 7,T.15S.,R.3 E. 


A1l—O to 8 inches, brown (7.5YR 5/4) heavy loam, dark 
brown (7.5YR 8/2) when moist; moderate, fine 
and medium, granular structure; hard, friable, 
slightly sticky and slightly plastic; many very fine 
and fine roots; common, very fine, tubular pores 
and many, very fine, interstitial pores; slightly 
acid; clear, wavy boundary. 

Bi—8 to 12 inches, brown (7.6YR 4/4) light clay loam, 
dark reddish brown (5YR 8/8) when moist; mod- 
erate, medium, subangular hlocky structure part- 
ing to moderate, fine, granular; hard, friable, 
sticky and slightly plastic; many very fine and 
fine roots; many, very fine and common, fine, tubu- 
lar pores; medium acid; gradual, wavy boundary. 

B21t—12 to 21 inches, reddish-brown (5YR 4/4) clay loam, 
dark reddish brown (5YR 3/4) when moist; mod- 
erate, coarse, subangular blocky structure; hard, 
friable, sticky and plastic; many fine and medium 
and few coarse roots; many, very fine and fine, 
tubular pores; many thin clay films lining pores 
and on ped faces; medium acid; gradual, wavy 
boundary, 

B22t—21 to 27 inches, reddish-brown (5YR 4/4) heavy clay 
loam, dark reddish brown (SYR 3/4) when moist; 
moderate, coarse, subangular blocky structure 
parting to moderate, fine, subangular blocky; very 
hard, friable, sticky and plastic; few fine and 
coarse and common medium roots; common, very 
fine and fine, tubular pores; continuous thin clay 
films lining pores and on ped faces; medium acid; 
abrupt, irregular boundary. 

R—27 to 32 inches, yellowish-brown (10YR 5/6) sandstone; 
soil material and clay films along cleavages, 


The A horizon is brown, dark brown, or reddish brown 
in hues of 5YR, 7.5YR, or 10YR. Moist values and chromas 
are 3 or less. The A horizon is sandy loam or loam. It has 
weak or moderate, fine or medium, granular or subangular 
blocky structure and is medium acid or slightly acid. 

The Bl borizon has the same color and reaction ranges 
as the A horizon. It is heavy loam or light clay loam and 
has weak or moderate, subangular blocky structure. The 
B2t horizon is typically clay loam and contains less than 
35 percent clay. It is brown or reddish brown in hues of 
5YR or 7.5YR. Moist chromas are 4 or more. The B2t bori- 
zon has weak or moderate, subangular blocky structure. In 
some places a yellowish-brown B3 horizon is present. 

The R layer is sandstone or shale, 


LeE—Los Gatos loam, 15 to 30 percent slopes. This 
hilly soil is on uplands. Included with it in mapping 
are Dibble clay loam, Los Osos clay loam, and Mill- 


sholm loam. Each of these soils makes up about 5 per- 
cent of the mapping unit. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is bare. 

This soil is used for range, 
IVe-1(15) ; Loamy range site. 

LeF—Los Gatos loam, 30 to 50 percent slopes. This 
steep soil is on uplands, It has the profile described as 
representative of the series. 

Included with this soil in mapping are Dibble clay 
loam, Los Osos clay loam, and Millsholm loam. Each 
of these areas makes up about 4 percent of the map- 
ping unit. Also included are areas of Vallecitos loam 
that make up 3 percent. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high where the soil is bare. 

This soil is used for range, wildlife habitat, and 
watershed, Capability unit VIe-1(15); Loamy range 
site, steep. 

LeG—Los Gatos loam, 50 to 75 percent slopes. This 
very steep soil is on uplands. Included with it in map- 
ping are Los Osos clay loam, Millsholm loam, and Gav- 
iota sandy loam. Hach of these soils makes up about 4 
percent of the mapping unit. Also included are sand- 
stone outcrops that make up about 3 percent. 

Runoff is rapid, and the hazard of erosion is high 
where the soil is bare. 

This soil is used for range, wildlife habitat, and 
watershed. Capability unit VIle~1(15); Loamy range 
site, very steep. 


Capability unit 


Los Osos Series 


The Los Osos series consists of well-drained soils 
underlain by soft, fine-grained sandstone and shale. 
Slopes are 15 to 75 percent, Elevation ranges from 
100 to 2,500 feet. The average annual air temperature 
is 59° F, and the frost-free season is 260 to 300 days. 
The average annual rainfall is 14 to 25 inches. These 
soils are moist from December to April and are dry 
from June to December in most years. Vegetation is 
annual grasses, forbs, and oak. Thick stands of oak, 
bayleaf, coyote bush, poison-oak, and sticky monkey- 
flower are in some areas, 

In a representative profile the surface layer is gray, 
slightly acid clay loam ahout 10 inches thick. The sub- 
soil is gray and grayish-brown, slightly acid light clay. 
It is underlain by soft, fine-grained sandstone at a 
depth of 32 inches. 

Permeability is slow, and the available water capac- 
ity is 4 to 7 inches. Roots can penetrate to a depth of 
24 to 40 inches. 

Los Osos soils are used for range, wildlife habitat, 
watershed, and urban structures. 

Representative profile of Los Osos clay loam, 15 to 
30 percent slopes, south of Rheem Boulevard and east 
of Moraga Road in NEI4SW1, sec. 7, T. 1 5., R. 2 W. 


Al—O to 10 inches, gray (10¥R 5/1) clay loam, very dark 
gray (10YR 3/1) when moist; weak, fine, subangu- 
Jar blocky structure; very hard, friable, slightly 
sticky and slightly plastic; many very fine roots; 
common, very fine, interstitial and tubular pores; 
slightly acid; diffuse, wavy boundary. 
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Blt—10 to 20 inches, gray (LOYR 5/1) light clay, very 
dark gray (10YR 4/1) when moist; weak, coarse, 
prismatic structure parting to moderate, fine, 
subangular blocky; extremely hard, firm, sticky 
and plastic; many very fine roots; common, very 
fine, tubular pores; few thin clay films on ped 
faces and lining pores; slightly acid; diffuse, wavy 
boundary. 

B2t—20 to 32 inches, grayish-brown (10YR 5/2) light clay, 
very dark grayish brown (10YR 4/2) when moist; 
weak, coarse, prismatic structure parting to weak, 
medium, subangular blocky; extremely hard, firm, 
sticky and plastic; common very fine roots; 
eommon, very fine, tubular pores; continuous thin 
clay films on ped faces and lining pores; slightly 
acid; clear, wavy boundary. 

R—82 to 38 inches, soft, fine-grained sandstone, slightly 
acid. 

The A horizon is 8 to 12 inches thick. It is gray, dark 
gray, grayish brown, dark grayish brown, brown, or dark 
brown, It is typically clay loam but is loam in places. The 
A horizon has weak or moderate, granular or subangular 
blocky structure and is medium acid, slightly acid, or neu- 
tral. 

The B2t horizon is gray, grayish brown, brown, or yel- 
lowish brown in hues of 2.5Y¥, 10YR, or 7.5YR, Moist 
values are 4 or more. The B2t horizon ‘is heavy clay loam 
or clay. It is medium acid to neutral. 

Depth to sandstone or shale is 24 to 40 inches, 


LhE—Los Osos clay loam, 15 to 30 percent slopes. 
This hilly soil is on uplands. It has the profile 
described as representative of the series. 

Included with this. soil in mapping are Alo clay, 
which makes up about 5 percent of the mapping unit, 
Lodo clay loam and Millsholm loam, each of which 
makes up 3 percent, Los Gatos loam, which makes up 
2 percent, and Diablo clay and Tierra loam, each of 
which makes up 1 percent. Also included are a few 
areas of rolling Los Osos soils. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is bare. 

This soil is used mainly for range, but a few areas 
are used for homesites. Capability unit TVe8(15); 
Fine Loamy range site. 

LhF—Los Osos clay loam, 30 to 50 percent slopes. 
This steep soil is on uplands. Included with it in map- 
ping are areas of Alo clay that make up about 5 per- 
cent of the mapping unit, areas of Lodo clay loam that 
make up 3 percent, and areas of Millsholm loam that 
make up 2 percent. Areas of soil slips that are 2 to 5 
feet deep make up 5 percent of the mapping unit. In 
some places soil slips cover 15 percent of the mapped 
area, 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high where the soil is bare. 

This soil is used for range, wildlife habitat, water- 
shed, and some homesites, Capability unit VIe-1(15); 
Fine Loamy range site, steep. 

LhG—Los Osos clay loam, 50 to 75 percent slopes. 
This very steep soil is on uplands, Included with in in 
mapping are Millsholm loam, which makes up about 4 
percent of the mapping unit, and Lodo clay loam and 
Alo clay, each of which makes up 3 percent. Also 
included are areas of soil slips or landslides that make 
up 3 percent, and rock outcrops that make up as much 
as 2 percent. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used for range, wildlife habitat, and 


watershed. Capability unit VIIe-1(15); Fine Loamy 
range site, very steep. 

Lk—Los Osos-Los Gatos complex. This complex con- 
sists of very steep soils that are intricately mixed and 
do not occur in a predictable pattern. It is 60 percent 
Los Osos clay loam and 35 percent Los Gatos loam. As 
much as 5 percent is rock outcrops, Slopes are 50 to 
75 percent. 

Where the soils are bare, runoff is rapid and the 
hazard of erosion is high. The vegetation is thick 
stands of oak, laurel, poison-oak, medrone, and bayleaf 
and some patches of coyote bush. 

The soils in this complex are used for wildlife habi- 
tat, watershed, and range. Capability unit VIe-1 (15); 
Fine Loamy range site, very steep. 


Los Robles Series 


The Los Robles series consists of well-drained soils 
that formed in alluvium mainly from basic igneous 
rock. These soils are in the Clayton Valley. Slopes are 
0 to 2 percent. Elevation ranges from 100 to 1,000 
feet, The average annual air temperature is 59° F., 
and the frost-free season is 250 to 290 days. The aver- 
age annual rainfall is 14 to 16 inches. These soils are 
moist between depths of 4 and 12 inches from Novem- 
ber to June and are dry from June to November in 
most years. Vegetation is annual grasses, forbs, and 
scattered oaks. 

In a representative profile the surface layer is 
dark-brown, neutral and mildly alkaline clay loam 
about 34 inches thick. The subsoil is dark-brown, mod- 
erately alkaline heavy clay loam about 21 inches thick. 
The substratum is brown, moderately alkaline clay 
loam that extends to a depth of more than 60 inches, 

Permeability is moderately slow, and the available 
water capacity is 9 to 11 inches, Roots can penetrate 
to a depth of 60 inches. 

Los Robles soils are used for homesites, and small 
areas are used for dryland walnuts, 

Representative profile of Los Rohles clay loam, 50 
feet south of Clayton Road and 1,600 feet west of 
Yenacio Valley Road. 


Ap—0O to 6 inches, dark-brown (7.5YR 3/2), clay loam, 
very dark brown (7.5YR 2/2) when moist; mas- 
sive; hard, friable, sticky and plastic; many very 
fine roots; few, very fine, tubular pores and 
common, very fine and fine, interstitial pores; neu- 
tral; abrupt, smooth boundary. 

A12—6 to 19 inches, dark-brown (7.5YR 8/2) clay loam, 
very dark brown (7.5YR 2/2) when moist; mas- 
sive; hard, friable, sticky and plastic; common 
very fine roots; common, very fine and fine, inter- 
stitial pores and common, very fine, tubular pores; 
neutral; gradual, wavy boundary. 

A1I—19 to 34 inches, dark-brown (7.5YR 8/2) clay loam, 
very dark brown (7.5YR 2/2) when moist; mas- 
sive; bard, friable, sticky and plastic; common, 
very fine roots and few, coarse roots; common, 
very fine and fine, interstitial pores; mildly alka- 
line; gradual, wavy boundary. 

B21—34 to 44 inches, dark-brown (7.5YR 4/2) heavy clay 
loam, dark brown (7.5YR 3/2) when moist; weak, 
medium, subangular, blocky structure; hard, fria- 
ble, sticky and plastic; common very fine and few 
coarse roots; few, very fine, tubular pores; moder- 
ately alkaline; clear, wavy boundary. 
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B22—44 to 55 inches, brown (7.5YR 5/3) heavy clay loam, 
dark reddish brown (5YR 8/3) when moist; weak, 
medium, subangular blocky strueture; hard, fria- 
ble, sticky and plastic; few very fine roots; few, 
very fine, tubular pores; moderately alkaline; dif- 
fuse, wavy boundary. 

C—55 to 62 inches, brown (7.5¥R 5/4) clay loam, brown 
(7.5YR 4/4) when moist; massive; hard, friable, 
sticky and plastic; few very fine routs; few, very 
fine, tuhular pores; moderately alkaline. 


The A horizon is 20 to 84 inches thick. It ranges from 
dark brown and brown to very dark brown in hues of 
7.5¥R or 10YR. It is loam or clay loam and contains as 
much as 10 perecnt gravel, by volume. It is slightly acid to 
mildly alkaline. 

The B horizon is 20 to 40 inches thick. It is brown, dark 
brown, or dark grayish brown. It is mildly alkaline or mod- 
eratly alkaline. 

The C horizon is clay loam or clay and contains as much 
as 10 percent gravel, by volume, : 

Lm—Los Robles clay loam. This is the only Los 
Robles soil mapped in the county. Included with it in 
mapping are areas of Rincon clay loam that make up 
5 percent of the mapping unit and areas of Perkins 
gravelly clay loam that make up 3 percent. Also 
included are about 120 acres where slopes are 2 to 5 
percent, 

Runoff is slow, and the hazard of erosion is slight 
where the soil is tilled and exposed. 

This soil is used mainly for homesites, Small areas 
are used for dryland walnuts. Capability unit 1(17). 


Marcuse Series 


The Marcuse series consists of very poorly drained 
aud poorly drained soils that formed in alluvium from 
sedimentary rock. These soils are along lower edges of 
valley fill and on rims of basins. Slopes are 0 to 2 per- 
cent, Elevation ranges from 0 to 5 feet. The average 
annual air temperature is 60° F., and the frost-free 
season is 250 to 275 days. The average annual rainfall 
is 10 to 14 inches. These soils are saturated from 
mid-December to early in March unless they are artif- 
ically drained. Vegetation is saltbush, pickleweed, and 
meadow barley. 

In a representative profile the surface layer is 
faintly mottled grayish-brown, dark gruyish-brown, 
and light olive-brown, moderately alkaline clay about 
9 inches thick. The subsoil is mottled dark-gray, dark 
grayish-brown, brown, and olive-brown, moderately 
alkaline clay about 28 inches thick. The substratum, to 
a depth of 60 inches, is mottled dark grayish-brown, 
brown, and grayish-brown, moderately alkaline clay. 

Permeability is slow, and the available water capac- 
ity is 5 to 7 inches, Reclamation has lowered the water 
table. Roots can penetrate to a depth of 40 to 50 
inches. 

Marcuse soils are used mainly for irrigated and dry- 
land pasture. A few areas are used for irrigated row 
crops. 

Representative profile of Marcuse clay, northeast of 
the intersection of State Highway 4 and Bixler Road, 
about 6 miles southeast of Brentwood in SWI, 
SWi,NWty, sec. 25,T.1N.,R.3 E. 

Al1—0 to 7 inches, faintly mottled grayish-brown (2.5Y 
5/2) and dark grayish-brown (2,5Y 4/2) clay, dark 
grayish brown (2.5Y 4/2) and very dark grayish 


brown (2.5Y 3/2) when moist; massive, surface 
inch is moderate fine granular structure; 
extremely hard, firm, sticky and: very plastic; 
many very fine roots; few, very fine, tubular 
pores; numerous gypsum seams; moderately alka- 
line; abrupt, smooth houndary. 

A12—7 to 9 inches, mottled grayish-brown (2.5Y 5/2) and 
light olive-brown (2.5Y 5/4) silty clay, very dark 
grayish brown (2.5Y 8/2) and olive brown (2.5Y 
4/4) when moist; weak, medium, platy structure; 
hard, friable, sticky and slightly plastic; many 
very fine roots; common, very fine, tubular pores; 
numerous gypsum seams; moderately alkaline; 
abrupt, smooth boundary. 

B21—9 to 14 inches, mottled dark-gray (1LOYR 4/1) and 
dark grayish-brown (2.5Y 4/2) clay, very dark 
grayish brown (10YR 8/2) when mvist; weak, 
coarse, prismatic structure; very hard, firm, sticky 
and very plastic; few very fine and common fine 
roots; few, very finc, tubular pores; very few thin 
clay films on ped faces and lining pores; moder- 
ately alkaline; gypsum in seams; gradual, smooth 
boundary. 

B22ca—l4 to 24 inches, mottled brown (10 YR 5/3) and dark 
grayish-brown (2.5Y 4/2) cluy, very dark grayish 
brown (10YR 8/2) and dark brown (10YR 3/3) 
when moist; weak, medium, angular blocky struc- 
ture; very hard, friable, sticky and very plastic; 
few very fine and common fine roots; few, very 
fine, tubular pores; few thin clay films on ped 
faces and lining pores; violently effervescent; lime 
is disseminated and in seams and soft bodies; 
moderately alkaline; gradual, smooth boundary. 

B8—24 to 87 inches, mottled dark grayish-brown (LOYR 
4/2) and olive-brown (2.5Y 4/4) clay, very dark 
grayish brown (10YR 8/2), dark grayish brown 
(25¥ 4/2), and olive brown (2.5Y 4/4) when 
moist; weak, medium, angular blocky structure; 
very hard, firm, sticky and very plastic; few very 
fine and fine routs; common, very fine, tubular 
pores; few thin clay films on ped faces and pores; 
strongly effervescent; lime is disseminated and in 
small soft bodies; moderately alkaline; clear, 
smooth boundary. 

C—37 to 60 inches, mottled dark grayish-brown (10YR 

/2), brown (10YR 4/3), and grayish-brown (2.5Y 
5/2) clay, dark brown (1OYR 3/3) with very dark 
grayish-brown (2.5¥ 8/2) and olive-gray (5Y 4/2) 
mottles when moist; moderate, finc, angular blocky 
structure; very hard, firm, sticky and very plastic; 
very few very fine roots; common, very fine, tubu- 
lar pores; few thin clay films on ped faces and in 
pores; slightly effervescent; lime is disseminated 
and in small bodies; moderately alkaline, 


The A horizon is mottled grayish hrown, olive brown, 
dark grayish brown, or brown in hues of 25Y and 10YR. 
It is heavy silty clay loam, silty clay, or clay. The Ail 
horizon has weak, very coarse, prismatic. structure or is 
massive. Where they are present, very coarse prisms are 
larger than 12 inches in diameter. 

The B horizon is dark gray, dark grayish brown, grayish 
brown, or brown in hues of LOYR or 2.5Y. Mottles are 
mixed randomly and generally differ from the matrix hy 2 
or less value, one chroma unit, or both. The B2 horizon is 
silty clay or clay and contains less than 8 percent more 
clay than the A horizon, It is moderately alkaline or 
strongly alkaline. 

The C horizon is silty clay loam, clay loam, silty clay, or 
clay. 

Cracks % inch to 1 inch wide extend to a depth of 20 to 
30 inches at some period in most years. Depth to carbon- 
ates ranges from 12 to 20 inches. Numerous gypsum seams 
are belween depths of 1 and 14 inches. The percentage of 
exchangeable sodium is more than 15 and increases with 
depth ag far as the C horizon. 


Ma—Marcuse sand. This nearly level soil has a pro- 
file similar to the one described as representative of 
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the series, but the surface layer is sand or loamy sand 
4 to 24 inches thick, Included with it in mapping are 
Marcuse clay and Capay clay, each of which makes up 
about 5 percent of the mapping unit, and Delhi sand, 
which makes up 4 percent. 

This soil is poorly drained. It is subject to ponding, 
or water runs off very slowly. There is no hazard of 
erosion. 

This soil is used for irrigated row crops and pas- 
ture. Capability unit IVw-6 (17). 

Mb—Marcuee clay. This soil has slopes of less than 
2 percent. It has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are areas of 
Marcuse clay, strongly alkali, that make up about 10 
percent of the mapping unit and areas of Sacramento 
clay, alkali, that make up 5 percent. 

This soil is poorly drained. It is subject to ponding, 
or water runs off very slowly, There is no hazard of 
erosion. About 5 to 85 percent of the mapping unit is 
unsuited to most crops because it is affected by saline- 
alkali salts. 

This soil is used mainly for irrigated pasture. Some 
areas are used for irrigated row crops. Capability unit 
IVw-6(17). 

Mc—Marcuse clay, strongly alkali. This soil is 
nearly level. It has a profile similar to the one 
described as representative of the series, but it has a 
high alkali content, 

Included with this soil in mapping are areas of 
Marcuse clay that make up about 10 percent of the 
mapping unit and areas of Sacramento clay, alkali, 
that make up 5 percent. 

More than 8h percent of the mapping unit is 
unsuited to most crops because it is affected by exces- 
sive saliue-alkali salts. This soil is very poorly 
drained. 

This soil is used for irrigated and dryland pasture. 
Capability unit VIw-1 (17). 


Merritt Series 


The Merritt series consists of poorly drained soils 
that formed in alluvium of mixed origin. These soils 
are in old stream channels and on terraces on the 
delta. Slopes are 0 to 2 percent. Elevation is less than 
20 feet. The average annual air temperature is about 
60° F., aud the frost-free season is 260 to 300 days. 
The average annual rainfall is 12 to 14 inches. Vegeta- 
tion is annual grasses and forbs. 

In a representative profile the surface layer is 
dark-gray, slightly acid loam about 16 inches thick. 
The substratum is gray, mottled, medium acid silt 
loam to a depth of 40 inches and grayish-brown, mot- 
tled, slightly acid silt loam to a depth of 52 inches. 
Below this is very dark gray, neutral clay loam that 
extends to a depth of more than 60 inches. 

Permeability is moderate, and the available water 
capacity is 6 to 9 inches. Reclamation has lowered the 
water table, Roots can penetrate to a depth of 40 to 60 
inches or more. 

Merritt soils are used mainly for irrigated corn, 


sorghum, tomatoes, and pasture. A few areas are used 
for irrigated sugar beets. 

Representative profile of Merritt loam in 
NEI4,NEI,NEY, sec, 18, T. 1 S., RB. 3 E. (projected). 


Ap—0O to 16 inches, dark-gray (10YR 4/1) loam, very dark 
grayish brown (10YR 3/2) when moist; weak, 
medium, subangular blocky structure; slightly 
hard, friable, slightly sticky and slightly plastic; 
common fine roots; common, very fine, tubular 
pores; few mica flakes; slightly acid; clear, 
smooth boundary. 

C1—16 to 40 inches, gray (10YR 6/1) silt loam, dark gray 
(10YR 4/1) when moist; common, medium, promi- 
nent, red (2.5YR 5/6) mottles, red (2.5YR 4/6) 
when moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; no roots; few, 
very fine, tubular pores; about 15 percent mica 
flakes; medium acid; gradual, smooth houndary. 

C2—40 to 52 inches, grayish-brown (2.5Y 5/2) silt loam, 
dark grayish brown (2.5Y 4/2) when moist; 
common, medium, faint, dark grayish-brown (2.5Y 
4/2) mottles, very dark grayish brown (2.5Y 8/2) 
when moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; few, very fine, 
tubular pores; about 10 percent mica flakes; 
slightly acid; abrupt, smooth boundary. 

Alb---52 to GO inches, very dark gray (10YR 3/1) clay 
loam, black (10YR 2/1) when moist; massive; 
hard, firm, sticky and plastic; neutral. 

The A horizon is 12 to 20 inches thick. It is very dark 
gray or very dark grayish brown (10YR 3/1, 3/2, or 2.5¥ 
8/2) and is silt loam, silty clay loam, or loam. It is neutral 
or slightly acid. "he A horizon contains as much as 5 per- 
cent small mica flakes in places. : 

The C horizon is brown (10YR 5/3), dark grayish brown 
(1OYR 4/2 or 25Y 4/2), gray (10YR 5/1), or grayish 
brown (10YR 5/2 or 2.6Y 4/2), It is silt loam, silty cla 
loam, or clay loam. Mottles are dark grayish brown, red, 
reddish brown, or reddish gray: Clay content between 
depths of 10 and 40 inches ranges from 18 to 80 percent. 
Mica content of the C horizon is as much as 20 percent in 
some places. The C horizon ranges from neutral to medium 
acid, In places the C horizon is underlain by a black or 
yery dark gray Alb horizon at a depth of more than 50 
inches. é ; 

These soils are nonealeareous throughout and contain 
relatively larger amounts of micaceous material than is 
defined in the range for the Merritt series, These differ- 
ences do not greatly affect their use and hehavior. 

Md—Merritt loam, This nearly level soil is in old 
river channels and on terraces, It is the only Merritt 
soil mapped in the county, — ; . 

Included with this soil in mapping are Ryde silt 
loam and Egbert mucky clay loam, each of which 
makes up about 5 percent of the mapping unit, and 
Kingile muck, which makes up less than 1 percent. 
Also included are small areas of a soil that has a 
dark-colored surface layer more than 20 inches thick. 
These areas make up less than 1 percent. 

Runoff is very slow, and there is no hazard of ero- 
sion where the soil is tilled andexposed. __ 

This soil is used for irrigated corn, milo, tomatoes, 
and pasture. Capability unit ITlw-2(16). 


Millsholm Series 


The Millsholm series consists of well-drained soils 
that formed from interbedded shale and fine-grained 
sandstone. These soils are on uplands. Slopes are 15 to 
75 percent. Elevation ranges from 300 to 2,000 feet. 
The average annual air temperature is about 59° F., 
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and the frost-free season is 250 to 300 days. The aver- 
age annual rainfall is 14 to 24 inches. These soils are 
generally moist throughout from mid-December to 
May and are dry from June to November. Vegetation 
is annual grasses, forbs, and scattered oaks. Thick 
stands of coyote bush are in some areas. 

In a representative profile the surface layer is gray- 
ish-brown, medium acid loam about 4 inches thick. 
The subsoil is also grayish-brown, medium acid loam. 
It is underlain at a depth of about 12 inches by sand- 
stone. 

Permeability is moderate, and the available water 
capacity is 2 to 4 inches. Roots can penetrate to a 
depth of 10 to 20 inches. 

Millsholm soils are used for range, wildlife habitat, 
and watershed. 

Representative profile of Millsholm loam, 30 to 50 
percent slopes, on Oursan Ridge in NWI4SWIANW14, 
sec. 6, T. 1 N., R.3 W. 


A1—0 to 4 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) when moist; massive; 
hard, friable, sticky and slightly plastic; many 
very fine roots; few, very fine, tubular pores; 
medium acid; clear, smooth houndary. 

B2—4 to 12 inches, grayish-brown (1L0YR 5/2) loam, dark 
grayish brown (10YR 4/2) when moist; weak, fine, 
subangular blocky structure; hard, friable, sticky 
and slightly plastic; many very fine roots; 
common, very fine, tubular pores; medium acid; 
abrupt, smooth houndary. 

R--12 to 20 inches, fractured, fine-grained, light yellowish- 
brown (10YR 6/4) and strong-brown (7.5YR 5/6) 
sandstone; very dark brown (10YR 2/2) stains 
along fracture planes. 


The A horizon is grayish brown, brown, or olive brown 
in hues of 10YR and 2.5Y. Moist values ure 8 or 4. The A 
horizon is loam, silt loam, or light clay loam. Where the 
moist value is 8, the A horizon is massive. Where the moist 
value is 4, it is massive or has weak, granular or weak, 
subangular blocky structure. The A horizon ranges from 
strongly acid to slightly acid. 

The B2 horizon has the same color, texture, and reaction 
as the A horizon, but it has weak, fine or medium, suban- 
gular blocky structure. 

Depth to hedrock ranges from 10 to 20 inches, The 
parent rock is shale, sandstone, or interbedded sandstone 
and shale. Hardness of the parent rock is 8 to 4 on the 
Mohs scale. 


MeE-—Millsholm loam, 15 to 30 percent slopes, This 
moderately steep soil is on uplands. Included with it in 
mapping are areas of soils that are similar to Mill- 
sholm loam but that have softer bedrock. These areas 
make up about 8 percent of the mapping unit, Also 
included are areas of Los Osos clay loam that make up 
4 percent and areas of Los Gatos loam, generally on 
toe slopes and in concave areas, that make up 3 per- 
cent. A few areas of Millsholm loam that has slopes of 
5 to 9 percent are also included. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is bare. 

This soil is used mainly for range, wildlife habitat, 
and watershed, Capability unit VIe—1(15); Shallow 
Fine Loamy range site. 

MeF—Millsholm loam, 30 to 50 percent slopes. This 
steep soil is on uplands. It has the profile described as 
representative of the series. 

Included with this soil in mapping are areas of soils 
that are similar to Millsholm loam but that have 


softer bedrock. These areas make up about 7 percent 
of the mapping unit, Also included are areas of Los 
Osos clay loam that make up 5 percent and areas of 
Los Gatos loam, generally on toe slopes and in concave 
areas, that make up 8 percent. 

Runoff is rapid, and the hazard of erosion is high 
where the soil is bare. 

This soil is used mainly for range, wildlife habitat, 
and watershed. Capability unit VIIe-1(15); Shallow 
Fine Loamy range site, steep. 

MeG—Millsholm loam, 50 to 75 percent slopes, This 
very steep soil is on uplands. Included with it in map- 
ping are areas of soils that are similar to Millsholm 
loam but that have softer bedrock, These areas make 
up about 6 percent of the mapping unit. Also included 
are areas of Los Osos clay loam that make up 8 per- 
cent and areas of Los Gatos loam, generally on toe 
slopes and in concave areas, that make up 3 percent. 
Areas of Felton loam near woodlands in the far west- 
ern part of the county make up 2 percent. A few areas 
of Gaviota sandy loam that is underlain by coarse- 
grained sandstone are also included. 

Runoff is rapid, and the hazard of erosion is very 
high where the soil is bare. 

This soil is used mainly for range, wildlife habitat, 
and watershed. Capability unit VITe-1(15); Shallow 
Fine Loamy range site, very steep. 


Omni Series 


The Omni series consists of poorly drained soils 
that formed in alluvium from sedimentary rock, These 
soils are on the lower flood plains of Walnut Creek, 
Mount Diablo Creek, Grayson Creek, and other small 
tributaries. Slopes are 0 to 2 percent. Elevation ranges 
from 10 to 100 feet. The average annual air tempera- 
ture is 59° F., and the frost-free season is 260 to 800 
days. The average annual rainfall is about 14 to 16 
inches, Vegetation is annual grasses and forbs and 
pickleweed in some places. 

In a representative profile the upper part of the sur- 
face layer is grayish-brown, moderately alkaline clay 
loam about 8 inches thick, and the lower part is gray, 
moderately alkaline clay about 11 inches thick. The 
substratum, to a depth of 58 inches, is gray, grayish- 
brown, and dark grayish-brown, stratified, moderately 
alkaline sandy clay, clay, sandy clay loam, and clay 
loam, Below this the substratum is gray, moderately 
alkaline, loamy sand that extends to a depth of more 
than 60 inches. 

Permeability is slow, and the available water capac- 
ity is 4 to 8 inches. Roots can penetrate to a depth of 
30 to 50 inches. 

Omni soils are used for irrigated sorghum, sugar 
beets, tomatoes, and pasture and dryland barley and 
pasture. Some areas are used for sanitary landfill. 

Representative profile of Omni clay loam, west of 
Avon in the center of NEV, sec. 22, T.2 N.,R.1W. 


Ap—0 to 8 inches, grayish-brown (2.5Y 5/2) clay loam, 
very dark grayish brown (2.5Y 8/2) when moist; 
moderate, fine and medium, subangular_ blocky 
structure; very hard, firm, slightly sticky and 
plastic; many very fine roots; common, very fine, 
tubular pores; moderately alkaline; slightly cal- 
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careous; disseminated lime; abrupt, sraooth pbound- 


ary. 

A12-8 to 19 inches, gray (10YR 5/1) clay, very dark gray 
(10YR 3/1) when moist; common, medium, dis- 
tinct, grayish-brown (10YR 5/2) mottles, dark 

ayish brown (10YR 4/2) when moist; few, very 
ark gray, organic stains on ped faces; weak, 
coarse, prismatic structure; extremely hard, very 
firm, sticky and very plastic; many very fine 
roots; many, very fine, tubular pores; moderately 
alkaline; slightly calcareous; disseminated lime 
and angular soft masses of lime; gradual, wavy 
boundary. 

Cica—i9 to 34 inches, mottled grayish-brown (10YR 5/2) 
and gray (10YR 5/1) clay with thin layers (less 
than 2 inches thick) of sandy clay, mottled very 
dark grayish brown (2.5Y 3/2), brownish yellow 
(10YR 6/6), and red (25YR 3/2) when moist; 
weak, medium, subangular blocky structure; very 
hard, very firm, sticky and very plastic; many 
yery fine roots; common, very fine, tubular pores; 
moderately alkalinc; strongly calcareous; dissemi- 
nated lime and soft masses of lime; clear, wavy 
boundary. 

C2—84 to 38 inches, mottled grayish-brown (2.5Y 6/2), 
dark grayish-brown (2.5Y 4/2), and yellowish-red 
(BY 5/6) clay, mottled olive gray (5¥ 4/2), very 
dark gray (10YR 8/1), and reddish brown (5¥R 
5/4) when moist; many black (N 2/0). organic 
stains on ped faces; weak, coarse, gubangular 
blocky structure; very hard, very firm, sticky and 
very plastic; very few very fine roots; very few, 
very fine, tubular pores; maderately alkaline; 
slightly calcareous; disseminated lime; clear, wavy 
boundary. 

JICI—88 to 50 inches, gray (10YR 5/1) sandy clay loam, 
very dark grayish brown (2.5¥ 8/2) when moist; 
common, fine, distinct, brownish-yellow (10YR 6 6) 
mottles; weak, thin, platy structure; hard, friable, 
sticky and plastic; very few very fine roots; very 
few, very fine, tubular pores; moderately alkuline; 
slightly calcareous; disseminated lime; gradual, 
wavy boundary, 

JIIC4—50 to 58 inches, mottled grayish-brown (2.5Y 5/2) 
and dark grayish-brown (2.5Y 4/2) clay loam, 
mottled olive gray (SY 4/2) and very dark gray 
(5Y 3/2) when moist; weak, thin, platy structure; 
hard, friable, sticky and plastic; moderately alka- 
line; abrupt, smooth boundary. 

TVC5—58 to 72 inches, gray (10YR 5/1) loamy sand with 
fine seams (less than 2 inches thick) of silt and 
clay, dark greenish gray (5GY 4/1) when moist; 
massive; hard, friable, slightly sticky and slightly 
plastic; moderately alkaline; strongly calcareous; 
disseminated lime. 


The A horizon is grayish brown, dark grayish brown, 
very dark grayish brown, gray, dark gray, or very dark 
gray in hues of 10YR and 2.5Y, It has moist values of 2 or 
9. It is clay loam, silty clay loam, silty clay, or clay. 

The upper part of the C horizon is mottled and clayey, 
although it has thin strata of coarser material in same 
places. Lime is disseminated or in soft masses. The lower 
part of the C horizon is mottled and stratified. It contains 
secondary lime in places. In some places the C horizon con- 
tains gypsum in some parts. 

The soil ig generally calcareous throughout to a depth of 
50 inches. 


Oa—Omni clay loam. This soil has slopes of 0 to 2 
percent. It has the profile described as representative 
of the series. 

Included with this soil in mapping are Laugenour 
loam and Sycamore silty clay loam, each of which 
makes up about 5 percent of the mapping unit, and 
Marcuse clay, which makes up 2 percent. 

This soil is subject to occasional ponding, or surface 
water runs off very slowly. There is no hazard of ero- 


sion where the soil is tilled and exposed. The water 
table has been lowered to a depth of 40 to 50 inches by 
levees and channel improvement. Roots can penetrate 
to a depth of 40 to 50 inches. 

This soil is used for irrigated sorghum, sugar beets, 
tomatoes, and pasture and for dryland pasture and 
some barley. Capability unit Ilw-2(17). 

Ob—Omni silty clay. This soil has slopes of less 
than 2 percent. It is on the lower edges of the flood 
plains of Grayson Creek and Walnut Creek. It has a 
profile similar to the one described as representative 
of the series, but it has a surface layer of silty clay 
and is nonealeareous between depths of 10 and 20 
inches. 

Included with this soil in mapping are Marcuse clay 
and Reyes silty clay, each of which makes up about 5 
percent of the mapping unit. 

This soil is subject to occasional ponding, or surface 
water runs off very slowly. There is no hazard of ero- 
sion where the soil is tilled and exposed. Reclamation 
has lowered the water table to a depth of about 30 to 
48% inches, Roots can penetrate to a depth of 30 to 48 
inches, Moderate salinity limits crops to salt-tolerant 
plants. 

This soil is used for dryland pasture and sanitary 
landfill, Capability unit [Vw—6 (17). 


Perkins Series 


The Perkins series consists of well-drained soils 
underlain by weakly consolidated, gravelly old allu- 
vium. These soils are on old terraces. Slopes are 2 to 
15 percent. Elevation ranges from 300 to 800 feet. The 
average annual air temperature is 59° F., and the 
frost-free season is 260 to 300 days. The average 
annual rainfall is 14 to 18 inches. These soils are gen- 
erally moist from December to April and are dry from 
May to November in most years. Vegetation is annual 
grasses, forbs, and scattered oaks. 

In a representative profile the surface layer is red- 
dish-brown and reddish-gray, slightly acid gravelly 
heavy loam about 19 inches thick. The subsoil is weak- 
red, slightly acid and neutral gravelly clay loam about 
91 inches thick. The substratum is reddish-brown, 
mildly alkaline, weakly consolidated gravelly clay loam 
that extends to a depth of more than 60 inches. 

Permeability is slow in the weakly consolidated sub- 
stratum. The available water capacity is 5 to 8 inches. 
Roots can penetrate to a depth of 36 to 50 inches. 

Perkins soils are used for range and homesites. 

Representative profile of Perkins gravelly loam, 2 to 
9 percent slopes, about 1 mile south of Clayton in 
SW1,NEW4NEWSW, sec. 14, TAIN, R.1W. 

Ap—0 to 6 inches, reddish-brown (SYR 5/8) gravelly heavy 
loam, dark reddish brown (5YR 3/8) when moist; 
massive; hard, friable, sticky and slightly plastic; 
many very fine and few fine roots; few, very fine, 
tubular and interstitial pores; slightly acid; clear, 
smooth boundary. 
to 19 inches, reddish-gray_ (5YR 5/2) gravelly 
heavy loam, dusky red (25YR 8/2) when moist; 
massive; hard, friable, sticky and slightly plastic; 
many very fine and few fine roots; common, fine 
and very fine, tubular pores; slightly acid; grad- 
ual, wavy boundary. 
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B21t—19 to 32 inches, weak-red (2.5YR 5/2) gravelly clay 
loam, dusky red (2.5YR 3/2) when moist; weak, 
fine, subangular blocky structure; hard, friable, 
sticky and plastic; common very fine roots; 
common, very fine, tubular pores; few thin clay 
films in pores; slightly acid; gradual, wavy bound- 


ary. 

B22t—82 to 40 inches, weak-red (2.5YR 5/2) gravelly clay 
loam, dusky red (2.5YR 3/2) when moist; weak, 
fine, angular blocky structure; hard, firm, sticky 
and plastic; common very fine roots; common, 
very fine, tubular pores; continuous thin clay films 
in pores and on ped faces; neutral; clear, wavy 
boundary. 

C—40 to 60 inches, reddish-brown (2.6YR 4/4) gravelly 
clay loam, dark reddish brown (2.5YR 3/4) when 
moist; massive; weakly consolidated; extremely 
hard, firm, sticky and plastic; no roots; few very 
fine pores; many thin clay filma in pores; mildly 
alkaline, 

The A horizon is 17 to 28 inches thick and is reddish 
brown, reddish gray, or brown. It is medium acid or 
slightly acid. 

The Bat horizon is 19 to 27 inches thick and is weak red, 
reddish brown, or yellowish red in hues of BYR and 2.5YR. 
It is slightly acid to mildly alkaline. 

Gravel content throughout the solum is 15 to 30 percent. 

PaC—Perkins gravelly loam, 2 to 9 percent slopes. 
This gently sloping and moderately sloping soil is on 
old terraces. It has the profile described as representa- 
tive of the series. . 

Included with this soil in mapping are Kimball 
gravelly clay loam and Los Robles clay loam, each of 
which makes up about 5 percent of the mapping unit. 
_ Runoff is slow to medium, and the hazard of erosion 
is slight to moderate where the soil is tilled and 
exposed, — i 

This soil is used for range and homesites. Capability 
unit Ile—-3 (15) ; Claypan range site. 

PaD—Perkins gravelly loam, 9 to 15 percent slopes. 
This strongly sloping soil is on old terraces, Included 
with it in mapping are areas of Kimball gravelly clay 
loam that make up about 5 percent of the mapping 
unit. Also included are areas of Perkins soils, on 
banks of terraces, that have slopes of 15 to 50 percent. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is bare. 


This soil is used for range and homesites. Capability 


unit [Ve-3(15); Claypan range site. 


Pescadero Series 


The Pescadero series consists of poorly drained soils 
that formed in alluvium from sedimentary rock. These 
soils are in small inland valleys and on rims of basins. 
Slopes are 0 to 2 percent. Elevation ranges from 10 to 
100 feet. The average annual air temperature is 59° 
F., and the frost-free season is 260 to 280 days. The 
average annual rainfall is 14 to 19 inches. These soils 
are moist from December to April and are dry toa 
depth of 30 inches from June to November in most 
years. Vegetation is annual grasses, saltgrass, and some 
saltbush. 

In a representative profile the surface layer is 
mixed light-gray, gray, and very dark gray, slightly 
acid light clay loam about 5 inches thick. The subsoil 
is black, strongly alkaline clay in the upper 16 inches 
and mottled dark-gray, grayish-brown, gray, and light 


yellowish-brown, moderately alkaline clay in the lower 
22 inches. The substratum is olive-gray and pale-olive, 
moderately alkaline and very strongly alkaline sandy 
clay loam that extends to a depth of more than 60 
inches. 

Permeability is slow, and the available water capac- 
ity is 5 to 9 inches. Roots can penetrate to a depth of 
48 to 60 inches or more. 

Pescadero soils are used for dryland pasture and 
barley and for homesites, 

Representative profile of Pescadero clay loarn, 1.8 
miles north of the intersection of Highway 21 and the 
Alameda-Contra Costa County line and 4,600 feet east 
of highway 21. 


A2p—0 to 6 inches, mixed light-gray {10YR_ 6/1), gray 
(10¥YR 5/1), and very dark gray (10¥YR 3/1) light 
elay loam, mixed dark gray (10YR 4/1) and ve: 
dark grayish brown (10YR 8/2) when moist; mod- 
erate, coarse, prismatic structure; hard, friable, 
slightly sticky and slightly plastic; common very 
fine and fine and few medium roots; common, fine 
and very fine, tubular pores; slightly acid; clear, 
wavy boundary. 

B2it—5 to 21 inches, black (N 2/0) clay, black (N 2/0) 
when moist; moderate, coarse, columnar structure 
parting to strong, medium, angular blocky; 
extremely hard, firm, sticky and plastic; common 
very fine roots; few, very fine, tubular pores; 
light-gray (2.5Y 7/2) coatings on ped faces; few 
thin clay films lining pores and on ped faces; 
strongly alkaline; strongly caleareous; gradual, 
wavy boundary. 

B22t—21 to 28 inches, mottled dark-gray (N 4/0) and 
grayish-brown (2.5Y 5/2) clay, mottled black (N 
2/0) and very dark grayish brown (2.5Y 3/2) 
when mvist; moderate, coarse, prismatic structure 
parting to modcrate, medium, angular blocky; 
extremely hard, firm, sticky and plastic; few very 
fine roots; few, very fine, tubular pores; common 
thin clay films lining pores and on ped faces; 
moderately alkaline; strongly calcareous; lime in 
soft masses; clear, wavy boundary. 

B8t—28 to 43 inches, mottled ‘grayish-brown (2.5Y 5/2), 
gray (N 5/0), and light yellowish-brown (2.5Y 
6/4) clay, mottled dark grayish-brown (2.5¥ 4/2), 
dark gray (N 4/0), and olive brown (2.5Y 4/4) 
when moist; weak, coarse, prismatic structure 
parting lo weak, medium, angular blocky; 
extremely hard, firm, sticky and plastic; no roots; 
few, very fine, tuhular pores; few thin clay films 
lining pores and on ped faces; moderately alka- 
line; strongly calcareous; lime in soft masses; 
abrupt, smooth boundary. 

Clea—43 to 47 inches, olive-eray (5Y 5/2) sandy clay 
loam, olive gray (5Y 6/2) when moist; weak, 
medium, angnlar blocky structure; extremely hard, 
firm, slightly sticky and plastic; few, very fine, 
tuhular pores; few thin clay films lining pores and 
on ped faces; moderately alkalinc; white (5Y 8/2) 
lime concretions; abrupt, smooth boundary. 

C2—47 to 66 inches, pale-olive (BY 6/8) sandy clay loam, 
olive (5Y 5/3) when moist; massive; extremely 
hard, firm, slightly sticky and slightly plastic; 
few, very fine, tubular pores; common iron and 
manganese concretions; very strongly alkaline; 
slightly ealeareous. 


The A horizon is light gray, gray, light brownish gray, 
very dark gray, or grayish brown, and moist values of 4 or 
more are dominant. The Al horizon is present on the 
crests of microknalls and is absent in the troughs. It is 
clay loam or light elay and is 4 to & inches thick. The A2 
horizon is loam, clay loam, or silty clay loam. It is slightly 
acid to strongly alkaline. 

The Bt horizon has more than 15 percent sodium satura- 
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tion to a depth of 40 inches or more. The B2t horizon is 
black, very dark gray, or grayish-brown clay or silty clay. 
It has columnar or angular blocky structure in the upper 
part and columnar, prismatic, or angular blocky structure 
in the lower part. It is moderately alkaline or strongly 
alkaline. 

The C horizon is sandy clay loam, clay loam, silty clay 
loam, or silty clay. It generally contains segregated lime in 
the upper part. 

Pb—Pescadero clay loam. This nearly level soil has 
hummocky microrelief. It has the profile described as 
representative of the series. 

Included with this soil in mapping are areas of 
Clear Lake clay that make up about 10 percent of the 
mapping unit. 

This soil is subject to some ponding, and surface 
water runs off very slowly. There is no hazard of ero- 
sion where the soil is tilled and exposed. The water 
table has been lowered to a depth of more than 60 
inches by stream cutting and reclamation. Roots of 
salt-tolerant plants can penetrate to a depth of 60 
inches. The available water capacity is 7 to 9 inches. 
About 10 to 20 percent of the area is affected by alkali 
and is unsuited to most crops. 

This soil is used mainly for dryland pasture and 
barley and for homesites. Capability unit [Vw-6(17). 

Pc—Pescadero clay loam, strongly alkali. This 
nearly level soil has hummocky microrelief. It has a 
profile similar to the one described as representative 
of the series, but it has a high alkali content. 

Included with this soil in mapping are areas of 
Clear Lake clay that make up about 5 percent of the 
mapping unit and areas of Omni clay that make up 3 
percent. 

This soil is subject to some ponding and_ surface 
water runs off very slowly. There is no hazard of ero- 
sion where the soil is bare. The water table has been 
lowered to a depth of 4 to 5 feet by stream cutting. 
Roots of salt-tolerant plants can penetrate to a depth of 
48 to 60 inches. The available water capacity is 5 to 7 
inches. About 20 to 30 percent of the area is alkali soil 
that is unsuited to most crops. 

This soil is used for dryland pasture. Capability 
unit VIw-1(17). 


Piper Series 


The Piper series consists of poorly drained soils 
formed on low eolian mounds and ridges that have 
become more prominent as the surrounding organic 
soils subsided, These soils are on the delta. Slopes are 
0 to 5 percent. Elevation ranges from 0 to 25 feet. The 
average annual temperature is 60° F., and the frost- 
free season is 250 to 300 days. The average annual 
rainfall is 12 to 16 inches. Where these soils are not 
drained, they are saturated within a depth of 20 to 40 
inches throughout the year and are saturated within a 
depth of 20 inches for 4 to 12 months each year. Vege- 
tation is annual grasses, chiefly ripgut brome and red 
brome. 

In a representative profile (fig. 6) the surface layer 
is moderately alkaline fine sandy loam about 10 inches 
thick. It is very dark gray in the upper part and light 
gray in the lower part. The subsoil is mottled, light- 
gray, moderately alkaline, weakly cemented fine sandy 


Figure 6.—Typical profile of Piper fine sandy loam. 


loam about 28 inches thick. The substratum is mottled, 
pale-brown, moderately alkaline fine sand that extends 
to a depth of more than 60 inches. 

Permeability is rapid to slow, and the available 
water capacity is 2.0 to 4.5 inches. Roots can pene- 
trate to a depth of 20 to 50 inches. 

Piper soils are used for irrigated alfalfa, apricots, 
some row crops, and pasture and for dryland pasture, 
some grain, and volunteer hay. 

Representative profile of Piper fine sandy loam, ona 
gently rolling knoll on Bethel Island in SEYSWi, 
SW, sec. 23, T. 2 N., R. 3 E. (projected). 


A11—0 to 4 inches, very dark gray (10YR 8/1) fine sandy 
loam, black (10YR 2/1) when moist; weak granu- 
lar structure; soft, very friable, nonsticky and 
nonplastic; many very fine roots; many, very fine, 
interstitial pores; moderately alkaline; strongly 
effervescent; disseminated lime and few fine lime 
concretions; clear, wavy boundary. 

to 10 inches, light-gray (10YR 7/1) fine sandy 
loam, grayish brown (10YR 5/2) when moist; 
massive; soft, very friable, nonsticky and nonplas- 
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tic; many very fine roots; many, very fine and 
fine, tubular pores; rust-colored coatings on pores; 
common krotovinas; moderately alkaline; violently 
effervescent; disseminated lime; clear, smooth 
boundary. 

B2ica—10 to 24 inches, light-gray (LOYR 7/1) fine sandy 
loam, grayish brown (10YR 5/2) when moist; 
common, medium, prominent,  reddish-yellow 
(7.5YR 6/6) and yellowish-brown (10YR 5/6) mot- 
tles; massive; ‘hard, slightly brittle, weakly 
cemented in part of horizon, friable, nensticky and 
nonplastic; few fine, medium, and coarse roots; 
few, fine and medium, tubular pores; moderately 
alkaline; violently effervescent; lime is dissemi- 
nated and in soft bodies; diffuse, smooth bound- 


ary. 
B22ca—24 to 38 inches, light-gray (10YR 2/2) fine sandy 
loam, light brownish gray (10YR 6/2) when 
Inoist; many, prominent, reddish-yellow (7.5YR 
6/6) and yellowish-brown (10YR 5/6) mottles; 
massive; hard, slightly brittle, weakly cemented in 
part of horizon, friable, nonsticky and nonplastic; 
few coarse roots; few medium pores; moderately 
alkaline; violently effervescent; lime is dissemi- 
nated and in soft bodies; clear, smooth boundary. 
C—238 to 60 inches, pale-brown (10YR 6/3) fine sand, yel- 
lowish brown (10¥R 5/4) when moist; many, 
coarse, distinct, strong-brown (7.5YR 5/6) mottles; 
massive; slightly hard, friable, nonsticky and non- 
plastic; moderately alkaline; violently effervescent. 


The upper part of the A horizon is dark gray to very 
dark gray and is as much as 8 inches thick. It contains 
about 2 to 50 pereent organic matter. The lower part of 
the A horizon is grayish brown, light brownish gray, or 
light gray in hues of 10YR or 2.5Y. 

The B2 horizon has segregated lime in few to many 
seams or soft, rounded hodies. Part of this horizon gener- 
ally has weak cementation, mostly by calcium carbonate, 
but cementation by silica also seems to be present, The B2 
horizon is sandy loam or fine sandy loam, and the lower 
part, in some places has thin strata of loamy sand or sand, 
Average clay content is about 9 to 14 percent, Hue is 
10YR or 2.5Y. Most mottles have a chroma of 4, 4, or 8 
and a hue of 10YR or 7.5YR. 

The C horizon, or the soil below a depth of about 40 
inches, has hues of 10YR or 2.5Y and a chroma of 2 ta 4. 
it is sand, loamy sand, or sandy loam and in most places 
is somewhat stratified, It is more sandy than the B2ca 
horizon. 

Sodium saturation is less than 15 percent throughout or 
is less than 15 percent to a depth of 80 inches or more. 


Pd—Piper sand. This soil is in concave areas and 
has slopes of 0 to 2 percent. The soil material is sand 
to a depth of 60 inches. It is weakly cemented between 
depths of 26 and 60 inches. 

Included with this soil in mapping are areas of 
Delhi sand that make up about 5 percent of the map- 
ping unit. 

Runoff is very slow, and the hazard of soil blowing 
is slight where the soil is tilled and exposed. The 
depth to which roots can penetrate is limited to 30 to 
40 inches by the water table. Permeability is moder- 
ate, and the available water capacity is 3.5 to 4.5 
inches. Slight to moderate salinity influences the selec- 
tion of crops. 

This soil is used for dryland pasture, and a few 
areas are used for apricots, Capability until IVw—4 (16). 

Pe—Piper loamy sand. This soil has slopes of 0 to 2 
percent. It is on the delta and is 5 to 10 feet below sea 
level. It has a profile similar to the one described as 
representative of the series, but it is calcareous loamy 
sand to a depth of 60 inches and is not cemented. Deep 


cuts and fills have been made in leveling the soil for 
irrigation, 

Included with this soil in mapping are areas of 
Shima muck that make up about 4 percent of the map- 
ping unit and areas of Piper fine sandy loam that 
make up 38 percent, Also included are areas of a soil 
that is underlain by muck at a depth of 20 to 30 
inches. These areas make up 8 percent. 

This soil is subject to frequent ponding, and sur- 
face water runs off very slowly, Soil blowing is a 
hazard where the soil is tilled and exposed. The water 
table has been lowered to a depth of 40 to 50 inches by 
open drains and pumps. Roots can penetrate to a 
depth of 40 to 50 inches, Permeability is rapid, and 
the available water capacity is 2.5 to 4.5 inches. 

This soil is used for irrigated pasture, alfalfa, and 
some row crops, Some areas are flooded during winter 
specifically for wildlife. Capability unit [Vw—-4 (16). 

Ph—Piper fine sandy loam. This soil generally has 
slopes of 2 to 5 percent, but a few areas are nearly 
level. It has the profile described as representative of 
the series. 

Included with this soil in mapping are Shima muck 
and Piper loamy sand, each of which makes up about 
5 percent of the mapping unit. 

Runoff is slow to medium. Permeability is slow in 
about 80 percent of the area and moderate in 20 per- 
cent because of the degree of cementation. Roots can 
penetrate to a depth of 20 to 36 inches. The available 
water capacity is 2 to 4 inches, Soil blowing is a mod- 
erate hazard where the soil is tilled and exposed. 

This soil is used mainly for dryland pasture, some 
small grain, and volunteer hay. Capability unit 
1Ve-9 (16). 


Positas Series 


The Positas series consists of moderately well 
drained soils underlain by weakly consolidated terrace 
material. These soils are on old terraces, Slopes are 0 
to 9 percent, Elevation ranges from 200 to 600 feet. 
The average annual air temperature is 59° F., and the 
frost-free season is 260 to 290 days. The average 
annual rainfall is 15 to 18 inches. These soils are 
moist between depths of 16 and 24 inches from mid- 
December to May and are dry from May to November 
in most years. Vegetation is annual grasses and forbs. 

In a representative profile the surface layer is 
brown, medium acid and slightly acid loam about 14 
inches thick. The subsurface layer is faintly mottled 
brown and light-gray, slightly acid light clay loam 
about 7 inches thick. The upper part of the subsoil is 
faintly mottled reddish-brown and reddish-gray, 
medium acid and slightly acid clay about 22 inches 
thick. The lower part of the subsoil is mottled, brown, 
grayish-brown, and yellowish-brown, neutral clay that 
extends to a depth of more than 60 inches, 

Permeability is very slow, and the available water 
capacity is 3 to 5 inches. Some moisture is available to 
plant roots from water that perches above the clay 
subsoil, Roots can penetrate to a depth of 16 to 24 
inches, 

Positas soils are used for range and homesites. 
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Representative profile of Positas loam, 2 to 9 per- 
cent slopes, along Valley Vista Road in SW14SE'4 
SW14 sec. 20, T. 1 N., R.1 W. (projected). 


Al1—0 to 6 inches, brown (10YR 5/3) loam, dark brown 
(10YR 3/3) when moist; massive; hard, friable, 
nonsticky and slightly plastic; many very fine and 
fine roots; many, very fine and fine, tubular pores; 
Medium acid; distinct, smooth boundary. 

A12—6 to 14 inches, brown (10YR 5/8) loam, dark brown 
(10YR 3/3) when moist; common very fine and 
fine Toots; common, very fine and fine, tubular 
pores; slightly acid; gradual, wavy boundary. 

A2—14 to 21 inches, faintly mottled brown (10YR 5/3) and 
light-gray (10YR 7/2) light clay loam with dark- 
brown stains, brown (10YR 5/3 and 4/3) with 
dark-brown (10YR 3/8) stains when moist; mas- 
sive; hard, friable, slightly sticky and slightly 
plastic; common very fine roots; many, very fine 
and few, fine, tubular pores; slightly acid; abrupt, 
wavy boundary. 

B21t—21 to 34 inches, faintly mottled reddish-brown (SYR 
5/3) and reddish-gray (5YR 5/2) clay, reddish 
brown (5YR 4/4) and dark reddish brown (5YR 
8/3 and 3/2) when moist; weak, coarse, prismutic 
structure parting to strong, medium, angular 
blocky; extremely hard, firm, slightly sticky and 
very plastic; common, very fine, exped roots; few, 
very fine, tubular pores; many thick clay films in 
pores and on ped faces; medium acid; diffuse, 
smooth boundary. 

B22t—34 to 43 inches, faintly mottled reddish-brown (5YR 
5/4 and 5/8) and reddish-gray (SYM 5/2) light 
clay, reddish brown (5YM 4/4) and dark reddish 
brown (BYR 3/3 and 8/2) when moist; strong, 
coarse und medium, angular blocky structure; 
extremely hard, firm, sticky and slightly plastic; 
common, very fine, exped roots; few or very few 
tubular pores; many thick clay films in pores and 
on ped faces; slightly acid; clear, wavy boundary. 

B3—48 to 60 inches, mottled brown, grayish-brown, and 
yellowish-brown (LOYR 6/2, 4/8, 5/4, and 7.5YR 
5/4) clay, dark brown, brown, and dark yellowish 
hrown (10YR 4/2, 4/8, 4/4, and 7.5YR 4/4) when 
moist; strong, medium, angular blocky structare; 
extremely bard, firm, sticky and very plastic; few 
very fine roots; very few, very fine, tubular pores; 
many thick elny films in pores and on ped faces; 
neutral, 


The A1 horizon is 11 to 19 inches thick. It is brown or 
grayish-brown fine sandy loam or loam and is medium acid. 
or Slightly acid. The A% horizon is 2 to $ inches thick and 
is medium acid or slightly acid. 

The H2t horizon ia 17 to 25 inches thick. It is reddish 
brown, reddish gray, or brown in hues of 5YR or 75YR. 
The B2t horizon is medium acid to mildly alkaline, becom- 
ing more alkaline with depth, The B3 horizon is neutral to 
moderately alkaline. In some places the B3 horizon is cal- 
careous. 


PkA—Positas loam, 0 to 2 percent slopes, This 
nearly level soil is on terraces. Included with it in 
mapping are areas of Tierra loam along small drain- 
ageways that make up about 5 percent of the mapping 
unit. 

Runoff is slow, and the hazard of erosion is slight 
where the soil is tilled and exposed. 

This soil is used for range and homesites. Capability 
unit II[s—3 (17) ; Claypan range site. 

PkC—Positas loam, 2 to 9 percent slopes. This 
gently sloping to moderately sloping soil is on old ter- 
race remnants. It has the profile described as repre- 
sentative of the series. 


Included with this soil in mapping are areas of 


Tierra loam that makes up about 10 percent of the 
mapping unit. 

Runoff is slow, and the hazard of erosion is slight 
where the soil is bare. 

This soil is used for homesites and dryland pasture. 
Capability unit 1Ve-8 (15) ; Claypan range site. 


Quarry 


Qa—Quarry consists of areas that are being quar- 
ried extensively for rock, limestone, and soft sandstone. 
Also included are some areas that were mined in the 
past. Capability unit VIITe—1 (15). 


Reyes Series 


The Reyes series consists of very poorly drained 
soils in saltwater marshes affected by tides. Slopes are 
less than 1 percent. Elevation is at or near sea level. 
The average annual soil temperature is 59° F., and 
the frost-free season is 260 to 300 days. The average 
annual precipitation is 14 to 22 inches. Vegetation is 
pickleweed, saltgrass, and some sedges. 

In a representative profile the surface layer is very 
dark grayish-brown silty clay about 6 inches thick. 
The subsoil is dark-gray silty clay about 33 inches 
thick. The substratum is black silty clay that extends 
to a depth of more than 60 inches. 

These soils are always moist, They are subject to 
inundation by high tides. The water table is high to 
very high. Roots of hydrophytic plants can penetrate 
to a depth of 8 to 24 inches. Permeability is slow, and 
the available water capacity is 0.5 to 3 inches. 

Reyes soils are used for wildlife habitat and recrea- 
tion areas. 

Representative profile of Reyes silty clay, on a tidal 
flat 2,000 feet north of Parr Boulevard and 2,400 feet 
west of Goodrick Road. (Color is for moist soil unless 
otherwise noted.) 


A1—0 to 6 inches, very dark grayish-brown (2.5Y 3/2) 
silty clay; black (N 2/0) organic stains; very 
weak, very course, prismatic structure; slightly 
sticky and slightly plastic; many very fine, fine, 
and medium roots; many, very fine and fine, inter- 
stitial pores; moderately alkaline; gradual, smooth 
boundary. 

B2lg—6 to 22 inches, dark-gray (N 4/0) silty clay; very 
dark gray (N 3/0) organic stains; weak, very 
coarse, blocky structure; sticky and plastic; many 
very fine, fine, and medium roots; many, fine and 
very fine, tubular pores; moderately alkaline; dif- 
fuse, smooth boundary. 

B22g—22 ta 39 inches, dark-gray (N 4/0) silty clay; 
streaks of very dark gray (N 3/0); weak, very 
coarse, blocky structure; sticky and plastie; 
commor very fine and fine roots; few, very fine, 
tubular pores; moderately alkaline; clear, smooth 
boundary. 

C—839 to 60 inches, black (N 2/0) silty clay that becomes 
grayish brown (2.6Y 5/2) when exposed to air; 
massive; very few fine roots; moderately alkaline; 
extremely acid when treated with hydrogen perox- 
ide. 

The A horizon is very dark grayish brown, grayish 
brown, or light gray. 

The B horizon is heavy silty clay loam, silty clay, or 
clay. It has streaks of brownish yellow, black or ark gray. 
The quantity of plant remains and humus varies in the B 
horizon, The GC horizon is black or very dark gray. 
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The profile is highly saline. An odor of hydrogen sulfide 
can be detected when hydrochloric acid is applied to all 
horizons. The C horizon contuins polysulfides and becomes 
extremely acid when drained or exposed to wetting and 
drying. 

Ra—Reyes silty clay. This is the only Reyes soil 
mapped in the county. Included with it in mapping are 
areas of Joice muck along the upper boundary of the 
saltwater intrusion into Suisun Bay that make up as 
much as 15 percent of the mapping unit. Also included 
are small areas where 20 to 40 inches of silty clay 
loam or loam fill have been deposited. These areas are 
slightly better drained than Reyes silty clay, A few 
areas that lack polysulfides are also included. 

Runoff is very slow, and there is no hazard of ero- 
oe Most areas are subject to inundation during high 
tides. 

This soil is used for wildlife habitat and recreation 
areas. Capability unit VIIIw-1(16). 


Rincon Series 


The Rincon series consists of well-drained soils 
mainly on benches. These soils formed in alluvial 
valley fill from sedimentary rock. Slopes are 0 to 15 
percent. Elevation ranges from 50 to 500 feet. The 
average annual air temperature is 59° F., and the 
frost-free season is 260 to 300 days. The average 
annual precipitation is 12 to 16 inches. These soils are 
moist to a depth of 20 inches from November to May 
and are dry throughout from June to October in most 
years. Vegetation is annual grasses, forbes, and scat- 
tered oaks, 

Tn a representative profile the surface layer is dark 
grayish-brown, neutral clay loam about 12 inches 
thick, The upper part of the subsoil is brown, neutral 
or mildly alkaline clay about 17 inches thick. The 
lower part of the subsoil is yellowish-brown, moder- 
ately alkaline silty clay loam about 9 inches thick. The 
substratum is light yellowish-brown, moderately alka- 
line silty clay loam and heavy loam. It extends to a 
depth of more than 60 inches. 

Permeability is slow, and the available water capac- 
ity is 7 to 10 inches. Roots can penetrate to a depth of 
42 to more than 60 inches. 

Rincon soils are used for irrigated nut crops, fruit, 
row crops, and forage crops and for dryland pasture, 
hay, grain, and range. 

Representative profile of Rincon clay loam, 0 to 2 
percent slopes, south of Lone Tree Way in SW1,4- 
NWSE), sec. 3, T. 1 N., R. 2 EB. ; 

Ap-—-0 to 6 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; massive; extremely hard, firm, sticky and 
plastic; common very fine roots; common, very 
fine and medium, tnhular and interstitial pores; 
neutral; abrupt, smooth boundary. 

A12—6 to 12 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark prayish brown (10YR 3/2) when 
moist; weak, medium and coarse, angular blocky 
structure; extremely hard, firm, sticky and plas- 
tic; common very fine roots; few, very fine, tubu- 
lar pores; neutral; clear, wavy boundary. 

B21t—12 to 22 inehes, brown (10YR 4/3) clay, dark brown 
(10YR 3/38) when moist; moderate, medium and 
course, angular blocky structure; extremely hard, 
very firm, sticky and very plastic; common very 


fine roots; few, very fine, tubular pores; common 
thin clay films lining pores and on ped faces; neu- 
tral; clear, wavy boundary. 

B22t—22 ta 29 inches, brown (10YR 5/3) clay, dark brown 
and dark yellowish brown (10YR 8/3 and 4/4) 
when moist; moderate, medium and coarse, angu- 
lar blocky structure; extremely hard, very firm, 
sticky and very plastic; few very fine roots; few, 
very fine, tubular pores; many clay films lining 
pores and on ped faces; mildly alkaline; clear, 
wavy boundary, 

B3ca—29 to 38 inches, yellowish-brown (10YR 5/4) silty 
clay ioum, dark yellowish brown (10YR 4/4) when 
moist; moderate, fine, angular blocky structure; 
very hard, firm, sticky and plastic; very few very 
fine roots; few, very fine, tubular pores; common 
thin clay films lining pores and on ped faces; 
moderately alkaline; Slightly effervescent; dissemi- 
nated lime and few soft masses of lime; clear, 
wavy boundary, 

Clea—38 to 55 inches, light yellowish-brown (10YR 6/4) 
silty clay loam, dark yellowish brown (10YR 4/4) 
when moist; moderate, fine, angular blocky struc- 
ture; very hard, friable, sticky and plastic; yery 
few very fine roots; few very fine pores; few thin 
clay films lining pores and on ped faces; moder- 
ately alkaline; slightly effervescent; few soft 
masses of lime; clear, wavy boundary. 

C2ca—h5 to 65 inches, light yellowish-brown (10YR 6/4) 
heavy loam; moderate, fine, angular blocky struc- 
ture; hard, friable, sticky and slightly plastie; no 
roots; common, very fine, tubular pores; very few 
thin clay films lining pores and on ped faces; 
moderately alkaline; strongly effervescent; dissem- 
inated lime and soft masses of lime. 


The A horizon is 10 to 18 inches thick, It is dark gray- 
ish-brown or brown clay loam, light clay loam, or heavy 
clay loam. It is slightly acid to mildly alkaline. 

The B2t horizon is 18 to 21 inches thick. It is brown or 
dark yellowish-brown heavy clay Joam or clay and has a 
clay content of 85 to 45 percent. It is neutral to moder- 
ately alkaline, and the B22t horizon is calcareous in places. 

The C horizon is light yellowish brown, yellowish brown, 
or brown and is loam, clay loam, or silty clay loam. 


RbA—Rincon clay loam, 0 to 2 percent slopes, This 
nearly level soil formed in valley fill. It has the profile 
described as representative of the series. 

Included with this soil in mapping are areas of 
Brentwood clay loam that make up about 5 percent of 
the mapping unit. Also included are areas of Capay 
clay that make up 5 percent and areas of San Ysidro 
loam that make up 2 percent. 

Runoff is slow and the hazard of erosion is none to 
slight where the soil is tilled and exposed. Roots can 
penetrate to a depth of more than 60 inches. The 
available water capacity is 9 to 10 inches. 

This soil is used mainly for irrigated nut crops, 
fruit, rew crops, and forage crops. Capability unit 
IIs-3 (17). 

RbC—Rincon clay loam, 2 to 9 percent slopes. This 
gently sloping and moderately sloping soil is on 
benches. Included with it in mapping are small areas 
of Capay clay that make up about 5 percent of the 
mapping unit and small areas of Antioch loam that 
make up 5 percent. Also included are soils on alluvial 
fans. These soils have a surface layer of dark red- 
dish-brown, neutral sandy loam and a subsoil of red- 
dish-brown, neutral clay loam, They have slopes of 8 
to 5 percent. 

Runoff is medium and the hazard of erosion is 
slight where the soil is tilled and exposed. Roots can 
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penetrate to a depth of more than 60 inches. The 
available water capacity is 9 to 10 inches. 

This soil is used mainly for dryland grain and vol- 
unteer hay. A few areas are used for range. Capabil- 
ity unit Ile-8 (17). 

RbD—Rincon clay loam, 9 to 15 percent slopes. 
This strongly sloping soil is on benches. Included with 
it in mapping are small areas of Capay clay that make 
up about 5 percent of the mapping unit and small 
areas of Antioch loam that make up 5 percent. Rincon 
soils that have slopes of 15 to 30 percent also make up 
5 percent. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to severe where the soil is tilled and 
exposed, Roots can penetrate to a depth of 60 inches. 
The available water capacity is 9 to 10 inches. 

This soil is used mainly for range. A few areas are 
used for dryland grain, Capability unit le-3 (17). 

RcA—Rincon clay loam, wet, 0 to 2 percent slopes. 
This soil is on the lower edges of valley fill. It has a 
profile similar to the one described as representative 
of the series, but an intermittent water table is at a 
depth of 42 to 55 inches. 

Included with this soil in mapping are areas of 
Brentwood clay loam that make up about 5 percent of 
the mapping unit, Also included are areas of Capay 
clay that make up 5 percent and areas of San Ysidro 
loam that make up 2 percent. 

Runoff is slow and there is no hazard of erosion 
where the soil is tilled and exposed. The depth to 
whieh roots can penetrate is limited to 42 to 56 inches 
by the water table. The available water capacity is 7 
to 9 inches. 

This soil is used mainly for irrigated row crops. 
Most areas are artificially drained. Capability unit 
TIw-2 (17). 


Rindge Series 


The Rindge series consists of very poorly drained 
organic soils that formed in marshes. These soils are 
on the Sacramento-San Joaquin Delta. Slopes are 0 to 
2 percent. Elevation ranges from 5 to 15 feet below 
sea level. The average annual air temperature is 59° 
F., and the frost-free season is 250 to B10 days. The 
average annual rainfall is 12 to 16 inches. The native 
vegetation is reeds and tules, 

In a representative profile the surface layer is very 
dark brown, very strongly acid muck about 14 inches 
thick. The next layer is very dark gray, very strongly 
acid muck about 10 inches thick. Below’ this, to a 
depth of 60 inches, is black, very strongly acid muck. 

Permeability is rapid, and the available water 
capacity is 10 or more inches. Roots can penetrate to a 
depth of 50 inches or more. The water table ranges 
from a depth of about 50 inches during the summer to 
12 inches or less during the winter, 

Rindge soils are used for irrigated field corn, milo, 
asparagus, tomatoes, and pasture. 

RepresenLative profile of Rindge muck, on Holland 
Tract approximately 120 feet south of a main drain- 
age ditch and 400 feet west of the Old River Levee in 
SWIGNW14SWI, sec. 30 (projected), T. 2 N., R.4E. 


(Color is for moist soil unless otherwise noted; pH by 
0.01M CaClz2.) 


Oap—O to 6 inches, very dark brown (10YR 2/2) muck, 
very dark brown (10¥R 2/2) when rubbed; less 
than 2 percent undisturbed fibers, mone when 
rubbed; moderate, medium, granular structure: 
soft, very friable, nonsticky and nonplastic; 
common, very fine roots; very strongly acid; clear, 
smooth boundary. 

Oa2.-.6 to 14 inches, very dark brown (10YR 2/2) muck, 
very dark brown (10YR 2/2) when rubbed; less 
than 2 percent undisturbed fibers, none when 
rubbed; pockets 3 to 4 inches’ in diameter of red- 
dish-brown (5YR 4/4) fibers throughout, occupying 
10 to 15 percent of cross-section area; content of 
undisturbed fibers in pockets is 45 percent, less 
than 10 percent when rubbed; weak, medium, 
subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; common very 
fine roots; very strongly acid; gradual, smooth 
boundary. 

Oa3—14 to 24 inches, very dark gray (10YR 3/1) muck, 
black (SYR 2/1) when rubbed; about 15 percent 
dark yellowish-brown (10YR 4/4 and 3/4) undis- 
turbed fibers, none when rubbed; few, medium, 
dark reddish-brown (5YR 2/2) coatings on ped 
faces; weak, thick, platy structure; slightly hard, 
very friable, slightly sticky and slightly plastic; 
common very fine and fine roots; very strongly 
acid; abrupt, smooth boundary. 

Oa4—24 to 42 inches, black (N 2/0) muck, black (N 2/0) 
when rubbed; 80 percent undisturbed fihers, 5 per- 
cent when rubbed; massive; slightly hard, very 
friable, slightly sticky and slightly plastic; slight 
odor of hydrogen sulfide; very strongly acid; 
gradual, smooth boundary. 

Oa5—42 to 60 inches, black (10YR 2/1) muck, black (L0OYR 
2/1) when rubbed; 35 percent undisturhed fibers, 5 
percent when rubbed; massive; slightly hard, very 
riable, slightly sticky and slightly plastic; slight 
odor of hydrogen sulfide; very strongly acid. 


The Oap and Qa2 horizons are very dark brown, very 
dark gray, or black in hues of 10YR and 7.5YR. The struc- 
ture varies with the degree of tillage. It is granular in 
intensively tilled areas und subangular blocky in other 
areas, In the Oa2 horizon, the content of unrubbed fibers is 
0 to 10 percent. All of these fibers break down when 
rubbed, The QOap and Oa2 horizons are very strongly acid 
to medium acid. 

The Oa3 horizon is black to very dark reddish brown in 
hues of 10YR, N, and 5YR. Values are 2 or 3 and chromas 
are 1 or 2. The Oa8 horizon has platy or subangular blocky 
structure, The content of unrubbed organic fibers is 10 to 
80 percent, and the content of rubbed fibers is Q to 5 per- 
cent. 

The Oad and Oa5 horizons are black in hues of 10YR 
and N. The content of unrubbed fihers is 25 to 50 percent. 
These horizons are very strongly acid or strongly acid. 

Depth to mineral material is more than 52 inches, The 
organic-matter content is more tban 15 percent in the sur- 
face layer and commonly inereases with depth. Thin strata 
of organic material that contain more than 10 percent 
rubbed fibers are commonly near a depth of 50 inches, but 
these strata total less than 10 inches in thickness. 


Rd—Rindge muck. This level or nearly level soil is 
the only Rindge soil mapped in the county. Included 
with it in mapping are areas of Webile muck that 
make up about 5 percent of the mapping unit and 
areas of Kingile muck that make up 4 percent. 
Included on the Holland tract are areas of soils that 
are underlain by coarse sand between depths of 36 to 
52 inches. These areas make up 4 percent, Also 
included are areas of a soil that is similar to Rindge 
muck but that contains more than 10 inches of less- 
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decomposed organic material. These areas make up 2 
percent. 

Runoff is very slow. Soil blowing is a moderate 
hazard where the soil is tilled and exposed. This soil is 
subject to peat fires during summer. When allowed to 
dry, this soil shrinks irreversibly. It will repel water 
when allowed to air dry. 

This soil is used mainly for row crops, especially 
corn. Other row crops include asparagus, milo, and 
tomatoes. Some small areas are in permanent pas- 
ture. Other small areas are flooded during part of the 
year to provide wildlife habitat. Capability unit 
TIT w—10 (16). 


Rock Outerop 


Rock outerop is exposed bedrock. In this county it is 
mapped in a complex with Lodo soils and in an asso- 
ciation with Xerorthents. 


Re—Rock outcrop-Xerorthents association. This as- 
sociation consists of about 50 to 75 percent rock out- 
crops and 25 to 50 percent Xerorthents. Slopes range 
from 30 to 75 percent, but are mostly 50 to 75 percent. 
Elevation ranges from 1,000 to 3,849 feet. The aver- 
age annual temperature is 59° F., and the frost-free 
season is 240 to 280 days. The average annual rainfall 
is 20 to 25 inches. 

The Xerorthents are mainly loamy soils less than 4 
inches deep, but in a few areas they are as much as 10 
inches deep. They are typically loam but are silt loam 
or light clay loam in places. Reaction is medium to 
neutral. Xerorthents are excessively drained. The 
hazard of erosion is very severe where they are bare. 
Permeability is moderate, and the available water 
capacity is less than 1.5 inches. 

The association is used for wildlife habitat and 
watershed. A few areas are used for range. Capability 
unit VIJle-1(15). 


Ryde Series 


The Ryde series consists of very poorly drained 
soils, These soils are on the Sacramento-San Joaquin 
Delta. Slopes are 0 to 2 percent. Elevation ranges 
from 5 feet above sea level to 10 feet below sea level. 
The average annual air temperature is 59° F., and the 
frost-free season is 260 to 800 days. The average 
annual rainfall is 12 to 16 inches. Vegetation is tules, 
reeds, and sedges. 

In a representatative profile the surface layer is 
mottled, gray, medium acid silt loam about 25 inches 
thick. The substratum is pale-brown and gray, medium 
acid, heavy silt loam and light clay loam that is strati- 
fied with thin layers of sandy loam and organic 
material. It extends to a depth of more than 60 inches. 

Permeability is moderate, and the available water 
capacity is 6 to 8 inches. Depth to the water table 
ranges from a depth of 40 to 50 inches during the 
growing season and to within a foot of the surface 
during winter. Roots can penetrate to a depth of 40 to 
50 inches, 

Ryde soils are used for irrigated field corn, milo, 
tomatoes, asparagus, and pasture. 


Representative profile of Ryde silt loam, on Palm 
Tract about 925 feet west of the Old River and 3,175 
feet south of Rock Slough in SEI4SEI4NW434, asec. 6, 
T.1N.,R.4E. 


Ap—O to 12 inches, gray (10YR 5/1) silt loam, very dark 
gray (10YR 8/1) when moist; common, medium, 
prominent, red (2.5YR 4/8) mottles; moderate, 
medium, subangular blocky structure parting to 
very fine subangular blocky; slightly hard, friable, 
slightly sticky and plastic; many, very fine and 
fine, random, inped roots; common, very fine, dis- 
continuous, tubular pores; medium acid; abrupt, 
smooth boundary. 

A12—12 to 25 inches, gray (10YR 5/1) silt loam, very dark 
gray (LOYR 3/1) when moist; common, fine, dis- 
tinct, yellowish-red (5YR 5/8) mottles; moderate, 
medium, subangular blocky structure parting to 
very fine subangular blocky; slightly hard, friable, 
slightly sticky and plastic; few, very fine and fine, 
random, inped roots; few, very fine, discontinuous, 
tubular pores; medium acid; clear, smooth bound- 


ary, 

to 82 inches, pale-brown (10¥YR 6/8) silt loam, 

grayish brown (10YR 5/2) when moist; common, 

fine, prominent, dark-red (2.6YR 3/6) mottles and 
few, fine, distinct, strong-brown (7.5YR 5/6) mot- 
tles; moderate, thick, platy structure; slightly 
hard, very friable, slightly sticky and plastic; very 
few very fine roots; very few, very fine, discontin- 
uous, tubular pores; medium acid; stratified with 
thin layers (4% inch thick) of dark-brown (7.5 YR 

3/2) organic material; thin layers contain approxi- 

mately 20 percent undisturbed fibers, none when 

rubbed; clear, smooth boundary. 

HC1—82 to 48 inches, sray (LOYR 6/1) heavy silt loam, | 
very dark gray (10YR 3/1) when moist; common, 
coarse and medium, prominent mottles; 10 percent 
of mottles are glossy; weak, coarse, subangular 
blocky structure; hard, friable, sticky and plastic; 
very few very fine roots; very few, very fine, 
tubular pores; medium acid; stratified with thin 
layers (1 inch thick) of grayish-brown (10YR 5/2) 
sandy loam; gradual, smooth boundary. 

I1C2—48 to 60 inches, gray (10¥R 5/1) light clay loam, 

very dark grayish brown (10YR 3/2) when moist; 

massive; hard, firm, sticky and plastic; medium 
acid; small organic fibers (1 inch long) spread at 
random through the matrix. 


Ab—25 


The A horizon is 20 to 80 inches thick. It is gray, gray- 
ish brown, very dark gray, or very dark grayish brown in 
hues of 10YR or 2.5¥. Moist values are 2 or 38. The A hori- 
von. is loam or silt loam and is medium acid or slightly 
acid, 

The Ab horizon is 0 to 10 inches thick, It is loam, silt 
loam, or clay loam and is medium acid or slightly acid. 

The IIC horizon is gray or dark gray in hues of 10Y¥R 
through 5Y. Gleyed colors of greenish gray (5GY 5/1 and 
5G 5/1) are at a depth of more than 36 inches in places, 

Distinet or prominent mottles are present throughout. 
The content of mica flakes ranges from 0 to 10 percent, 
and mica flakes occur in all horizons. In places irreversible 
cracks less than 1 inch wide appear at a depth of 15 to 25 
inches and extend to a depth of 40 inches. In some areas 
seams of gypsum are at a depth of 12 to 25 inches. 
Between depths of 24 and 40 inches, organic matter is in 
thin, discontinuous layers of fiber or in black or very dark 
gray, carbon-like blotches, In some places, organic material 
that contains 20 to 50 percent unrubbed fibers and less 
than 10 percent rubbed fibers is at a depth of more than 
40 inches. 


Rh—Ryde silt loam. This level or nearly level soil 
is the only Ryde soil mapped in the county. Included 
with it in mapping are Kingile muck, generally 
mapped near areas of Kingile soils, and Egbert silty 
clay. Each of these soils makes up about 4 percent of 
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the mapping unit. Also included are areas where the 
soils have been leveled over an organic soil, resulting 
in a mineral soil similar to Ryde silt loam overlying 
an organic soil at a depth of 20 to 40 inches. Most of 
these areas are on Palm Tract, and they make up 4 
percent of the mapping unit. Areas of Rindge muck 
that make up 8 percent are also included. 

Runoff is very slow, and there is no hazard of ero- 
sion where the soil is tilled and exposed. 

Most areas of this soil have been leveled and are 
used for irrigated field corn, milo, tomatoes, aspara- 
gus, and pasture. Capability unit [I[w—2 (16). 


Sacramento Series 


The Sacramento series consists of poorly drained 
and very poorly drained soils that formed in mixed 
alluvium. These soils are adjacent to the organic soils 
on the Sacramento-San Joaquin Delta, Slopes are 0 to 
2 percent. Elevation ranges from near sea level to 60 
feet. The average annual air temperature is 59° F., 
and the frost-free season is 260 to 300 days. The aver- 
age annual rainfall is 12 to 16 inches. Native vegeta- 
tion is annual grasses and forbs. 

In a representative profile the surface layer extends 
to a depth of about 41 inches. It is very dark gray, 
slightly acid clay in the upper 9 inches. In the next 9 
inches, it is very dark gray, neutral clay that has dis- 
tinct, dark yellowish-brown mottles. In the lower 23 
inches, it is mottled dark-gray, very dark gray, gray, 
olive-brown, and yellowish-brown, moderately alkaline 
clay. The substratum is mottled gray and olive-brown, 
moderately alkaline clay that extends to a depth of 
more than 60 inches. 

_ Permeability is slow, and the available water capac- 
ity is 5 to 9 inches. Depth to the water table is 4 to 5 
feet. Roots can penetrate to a depth of 36 to 60 inches. 

Sacramento soils are used mainly for irrigated row 
crops, Most of these areas have been leveled. Some 
areas are used for irrigated pasture. 

Representative profile of Sacramento clay, 2 miles 
east of Byron in NEY,NEYNE\, sec. 11, R. 3 E., T. 
1 E. (The profile was moist when examined, and 
water table was at a depth of 48 inches.) 


A11—0 to 9 inches, very dark gray (10YR 4/1) clay, black 
(AOYR 2/1) when moist; moderate, coarse, pris- 
matic structure parting to moderate, medium, 
angular blocky; very hard, very firm, sticky and 
very plastic; few fine and many very fine roots; 
common, very fine, tubular pores; slightly acid; 
abrupt, smooth boundary. 

Al2—9 ta 18 inches, very dark gray (10YR 8/1) clay, 
black (N 2/0) when moist; common, fine, distinct, 
dark yellowish-brown (10YR 4/4) mottles, olive 
brown (2.5YR 4/4) when moist; moderate, coarse, 
prismatic structure parting to moderate, medium, 
angular blocky; very hard, very firm, sticky and 
very plastic; very few fine roots and eommon very 
fine roots; common, very fine, tubular pores; neu- 
tral; gradual, smooth boundary. 

Al8en—18 to 24 inches, mottled dark-gray (N 4/0), very 
dark gray (5Y 3/1), and olive-hrown (2.5Y¥ 4/4) 
clay, mottled black (5Y 2/1), very dark gray (N 
3/0), and olive brown (2.5Y 4/4) when moist; 
moderate, course, angular blocky structure; very 
hard, very firm, sticky and very plastic; common 
very fine roots; many, very fine, tubular pores; 


moderately alkaline; seams of gypsum; clear, 


smooth boundary. 

Al4ca—24 to 41 inches, mottled gray (BY 5/1), olive-brown 
(2.5Y 4/4), and yellowish-brown (10YR 5/4) clay, 
mottled dark gray (5Y 4/1) and olive brown (2,5Y 
4/4) when moist; weak, moderate, angular blocky 
structure; very hard, very firm, sticky and very 
plastic; common very fine roots; common, very 
fine, tubular pores; moderately alkaline; strongly 
ealeareous; lime in filaments; clear, smooth bound- 


ary. 

C—41 to 60 inches, mottled gray (SY 5/1) and olive-brown 
(2.5Y 4/4) clay, mottled black (5Y 2/1) and olive 
brown (25Y 4/4) when moist; massive, hard, 
firm, sticky and plastic; very few very fine roots; 
very few, very fine, tubular pores; moderately 
alkaline; slightly calcareous; irregular lime con- 
cretions. 

The All horizon is dark gray or very dark pray in hues 
of 10YR and 2.5Y and has moist values of 2 or 8. The A 
horizon is slightly acid to moderately alkaline, and the 
upper 20 inches is noncalcareous in some places. 

Phe C horizon is clay or silty clay. It is mildly alkaline 
or moderately alkaline and is normally calcareous. 

Distinet or prominent mottles are within a depth of 9 
inches and throughout the profile. Cracks at least 1% inch 
wide extend to a depth of 20 inches or more. The estimated 
clay content of the upper 40 inehes averages more than 60 
percent. Some slickensides are present in places, but they 
do not intersect. 


Sa—~Sacramento clay. This nearly level soil has the 
profile described as representative of the series. 
Included with it in mapping are small areas of Mar- 
cuse clay that make up about 5 percent of the map- 
ping unit and areas of Egbert clay, adjacent to the 
organic soils, that make up 5 percent, Also included 
are areas less than 4 acre in size of soils that have a 
surface layer of sandy clay that gradually grades into 
sand or loamy sand. These areas make up less than 1 
percent. Areas of soils that have a surface layer of 
clay loam make up 2 percent, and a few small areas of 
soils that are caleareous throughout are also included. 

This poorly drained soil has been artificially 
drained, and the water table has been lowered to a 
depth of 4 to 5 feet. Most areas are protected by 
levees. Runoff is slow, and there is no hazard of ero- 
sion, Roots can penetrate to a depth of 48 to 60 inches. 
The available water capacity is 7 to 9 inches. 

This soil is used mainly for irrigated row crops. 
Most of these areas have been leveled. Some areas 
are used for irrigated pasture. Capability unit 
TTw-5 (16). 

Sh—Sacramento clay, alkali. This nearly level soil 
has a profile similar to the one described as represent- 
ative of the series, but it contains enough saline and 
alkali salts to limit the selection of crops. About 5 to 
25 percent of the area is unsuited to most crops, 

Included with this soil in mapping are small areas 
of Marcuse clay that make up about 8 percent of the 
mapping unit. Also included are small areas of soils 
that have a surface layer of sandy clay that gradually 
grades into sand or loamy sand. These areas make up 
5 percent. Areas of soils that have a surface layer and 
substratum of dark-brown clay loam or loam make up 
2 percent. 

This soil is very poorly drained, but the water table 
has been lowered to a depth of 36 to 60 inches by 
reclamation. Runoff is slow, and there is no hazard of 
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erosion, Roots can penetrate to a depth of 36 to 60 
inches. The available water capacity is 5 to 7 inches. 

This soil is used for irrigated pasture and some row 
crops. Capability unit 1Vw—6 (17). 


San Ysidro Series 


The San Ysidro series consists of moderately well 
drained soils that formed in alluvium from sedimen- 
tary rock. These soils are on old alluvial fans and 
floors of valleys. Slopes are 0 to 2 percent. Elevation 
is less than 1,000 feet. The average annual air temper- 
ature is 60° F., and the frost-free season is 260 to 300 
days. The average annual rainfall is 10 to 12 inches. 
These svils are moist to a depth of 20 inches from 
November to June and are dry from late in June to 
mid-October or November. Vegetation is annual grasses 
and forbs, 

Tn a representative profile the surface layer is about 
15 inches thick. It is light brownish-gray, slightly acid 
loam in the upper 8 inches and brown, slightly acid 
clay loam in the lower 7 inches. The subsoil extends to 
a depth of 54 inches. It is brown, neutral and moder- 
ately alkaline clay in the upper 19 inches and yellowish- 
brown, moderately alkaline silty clay in the lower 20 
inches. The substratum is yellowish-brown, strongly 
calcareous, silty clay loam that extends to a depth of 
more than 60 inches. 

Permeability is very slow, and the available water 
capacity is 3.5 to. 5 inches. The depth to which roots 
can penetrate is limited to 10 to 20 inches by the clay 
subsoil. Some water that perches above the clay sub- 
soil is available to plants. 

San Ysidro soils are used mainly for range. Some 
areas are used for dryfarmed barley and irrigated 
pasture. 

Representative profile of San Ysidro loam, 140 feet 
east of Bruns Road and 175 feet north of an unnamed 
gravel road in SWI4SW14SWI, sec. 26, T.18., R. 3 
E. 

Ap—O to 8 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) when moist; mas- 
sive; hard, friable, slightly sticky and slightly 
plastic; many very fine roots; common, very fine, 
tubular pores; slightly acid; abrupt, smooth 
boundary. 

Al12—8 to 15 inches, brown (10YR 4/3) clay loam, brown 
(10YR 4/3) when moist; massive; hard, friable, 
sticky and plastic; common very fine roats; many, 
very fine, tubular pores; slightly acid; abrupt, 
wavy boundary, 

B2itt—15 to 27 inches, brown (7.5YR 4/4) clay, brown 
(1OYR 4/3) when moist; moderate, medium, col- 
umnar structure parting to moderate, medium, 
angular blocky; tops of columns appear to be 
bleached; extremely hard, very firm, sticky and 
very plastic; few very fine roots; common, very 
fine, tubular pores; continnous moderately thick 
clay films lining pores and on ped faces; neutral; 
gradual, smooth boundary. 

B22t—27 to 34 inches, brown (10YR 4/3) clay, brown 
(10YR 4/3) when moist; moderate, medium, pris- 
matic structure parting to moderate, medium, 
angular blocky; extremely hard, very firm, sticky 
and very plastic; very few very fine exped roots} 
common, very fine, tubular pores; continuous mod- 
erately thick clay films lining pores and on ped 
faces; moderately alkaline; clear, smooth bound- 
ary. 


B3t—84 to 54 inches, yellowish-brown (10YR 5/4) silty 
clay, yellowish brown (10YR 5/6) when moist; 
moderate, medium, angular blocky structure; very 
hard, firm, sticky and plastic; very few fine roots; 
common very fine pores; many moderately thick 
clay films lining pores and on ped faces; moder- 
ately alkaline; gradual, wavy boundary. 

Cca—54 to 80 inches, yellowish-brown (10YR 5/6) silty 
clay loam, yellowish brown (10YR 5/6) when 
moist; massive (augered); hard, friable, sticky 
and plastic; moderately alkaline; strongly calcar- 
eous; lime is segregated and disseminated, 


The A horizon is 10 to 20 inches thick. It is light brown- 
ish gray, brown, or pale brown. Moist values are 4 or 
more. The upper part of the A horizon is fine sandy loam, 
loam, or silt loam, In some places the lower part of the A 
horizon is clay loam, 

The B2t horizon is 8 to 26 inches thick. It is brown, yel- 
lowish brown, dark brown, or light yellowish brown. It is 
typically clay and has at least 15 percent more clay than 
the A horizon. It has columnar, prismatic, or angular 
blocky structure and is slightly acid to moderately alkaline, 
The B8 horizon is clay loam, clay, or silty clay. ; 

The C horizon is loam or silty clay loam. It is mildly 
alkaline or moderately alkaline. 

The clay content between depths of. 10 and 40 inches 
averages 35 to 50 percent, and the clay is dominantly 
montmorillonite. 

Sc—San Ysidro loam. This is the only San Ysidro 
soil mapped in the county, It has slopes of 0 to 2 per- 
cent. 

Included with this soil in mapping are Solano loam 
and Rincon clay loam, each of which makes up about 5 
percent of the mapping unit. Also included are areas 
of San Ysidro loam that have slopes of 2 to 5 percent. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for range. Some areas are 
cultivated and are used for barley or irrigated pas- 
ture, Capability unit I[[s-3(17); Claypan range site. 


Sehorn Series 


The Sehorn series consists of well-drained soils 
underlain by neutral, soft shale. These soils are on 
uplands. Slopes are 15 to 75 percent. Elevation ranges 
from 200 to 1,500 feet. The average annual air tem- 
perature is about 57° F., and the frost-free season is 
260 to 300 days. The average annual rainfall is 15 to 
25 inches. Vegetation is annual grasses, forbs, and 
scattered oaks and laurel trees. 

In a representative profile the surface layer is gray- 
ish-brown, slightly acid clay about 25 inches thick. 
Below this is grayish-brown, neutral silty clay that is 
underlain at a depth of about 35 inches by soft, 
weathered shale. 

Permeability is slow, although water runs rapidly 
down open cracks before the soil becomes moist and 
swells and the cracks close. The available water capac- 
ity is 3.5 to 8 inches. Roots can penetrate to a depth of 
20 to 40 inches. 

Most areas of Sehorn soils are used for range. Some 
areas are used for irrigated pasture and dryland barley. 

Representative profile of Sehorn clay, 30 to 50 per- 
cent slopes, about 1 mile west of the Rocky Ridge 
one station in SEIANEWYNEI, sec. 28, T,1S., RB. 2 
WwW. 


A1l—0 to 10 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) when moist; upper 2 
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inches has strong, fine, subangular blocky struc- 
ture, and the rest has strong, coarse, prismatic; 
very hard, firm, slightly sticky and plastic; 
common, very fine, exped roots; few, very fine, 
tubular pores; slightly acid; clear, wavy bound- 


ary. 

A12—-10 to 25 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5¥ 4/2) when moist; strong, 
coarse and very coarse, prismatic structure; very 
hard, firm, slightly sticky and plastic; common, 
very fine, exped roots; few, very fine, tubular 
pores; common intersecting slickensides; slightly 
acid; clear, wavy boundary. 

AC—-25 to 85 inches, grayish-brown (2.5Y 5/2) silty clay, 

same color when moist; weak, coarse, subangular 

blocky structure; hard, friable, sticky and plastic; 
few very fine roots; common, very fine, tubular 
pores; few intersecting slickensides; olive-gray 

(5Y 4/2) shale fragments less than 5 millimeters 

in diameter make up about 20 percent, by volume; 

neutral; clear, irregular boundary. 

to. 48 inches, olivegray, soft, shattered shale; 

dark-brown stains on faces of fragments. 


Cr—35 


The A horizon is light brownish gray, pale brown, gray- 
ish brown, or brown (10¥R 6/2, 6/8, 5/2, 5/3, 2.5Y 6/2, or 
5/2). It is heavy clay loam, heavy silty clay loam, silty 
clay, or clay. Intersecting slickensides arc in the lower part 
of the A horizon and the AC horizon. 

Depth to shale ranges from 20 to 40 inches. Cracks more 
than 1 centimeter wide extend to a depth of more than 20 
inches, These cracks are open from June to October or 
November in most years. They open and close only once 
each year. 


SdE—Sehorn clay, 15 to 30 percent slopes. This 
moderately steep soil is on ridges, Included with it in 
mapping are small areas of Los Gatos loam and of Los 
Osos clay loam that are on toe slopes and that support 
stands of oak and laurel. Each of these soils makes up 
about 4 percent of the mapping unit. Also included are 
areas of Altamont clay that make up 4 percent and 
areas of Millsholm loam on ridgetops and near rock 
outcrops that make up 8 percent. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is bare. Roots can penetrate to a 
depth of 25 to 40 inches. The available water capacity 
is 4.5 to 8 inches. 

This soil is used mainly for range. Some areas are 
in irrigated pasture and dryland barley. Some small 
areas near St. Mary’s College are used for urban pur- 
poses. Capahility unit [Ve—5 (15) ; Clayey range site. 

SdF—Schorn clay, 30 to 50 percent slopes. This 
steep soil is on ridges and hills, [t has the profile 
described as representative of the series. 

Included with this soil in mapping are areas of 
Millsholm loam near ridgetops and rock outcrops, 
areas of Los Gatos loam, and small areas of Altamont 
clay over calcareous, soft shale, Each of these soils 
makes up about 2 percent of the mapping unit. Also 
included are areas of Los Osos clay loam that make up 
4 percent. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high where the soil is bare. Roots 
can penetrate to a depth of 25 to 40 inches. The avail- 
able water capacity is 4.5 to 8 inches. 

This soil is used for range, 
Vie—1 (15) ; Clayey range site, steep. 

SdG—Sehorn clay, 50 to 75 percent slopes. This 
very steep soil is on ridges, lt has a profile similar to 


Capability unit 


the one described as representative of the series, but 
depth to shale ranges from 20 to 35 inches. 

Included with this soil in mapping are areas of 
Millsholm loam near ridgetops and rock outcrops, 
areas of Los Gatos loam, and small areas of Altamont 
clay over calcareous, soft shale. Each of these soils 
makes up about 2 percent of the mapping unit. Also 
included are areas of Los Osos clay loam that make up 
4 percent. 

Runoff is very rapid, and the hazard of erosion is 
high where the soil is bare. Roots can penetrate to a 
depth of 20 to 35 inches. The available water capacity 
is 3.5 to 7 inches. 

This soil is used for range. Capability unit 
VIle-1(15) ; Clayey range site, very steep. 


Shima Series 


The Shima series consists of very poorly drained 
organic soils underlain by sand at a depth of less than 
36 inches. These soils are in marshes on the Sacra- 
mento-San Joaquin Delta, They formed mainly from 
the remains of reeds and tules. Slopes are less than 1 
percent. Elevation is slightly below sea level. The 
average annual air temperature is about 60° F., and 
the frost-free season is 260 to 310 days. The average 
annual rainfall is 12 to 14 inches. 

In a representative profile the soil is black, very 
strongly acid muck in the upper 21 inches. The upper 
4 inches of the substratum is black, very strongly acid 
silty clay. This is underlain abruptly by mottled, 
dark-gray, very strongly acid sand and dark green- 
ish-gray, moderately alkaline sand that extends to a 
depth of more than 60 inches. 

Permeability is rapid, and the available water 
capacity is 6 to 10 inches, The water table is at a depth 
of 24 to 48 inches. The depth to which roots can pene- 
trate is limited to 16 to 85 inches by the sand substra- 
tum. 

Shima soils are used for irrigated pasture, corn, 
asparagus, tomatoes, and milo and for dryland barley. 

Representative profile of Shima muck, on Holland 
Tract, about 600 feet north of Rock Slough in 
NEWSEIWNWI, sec. 86, T. 2.N., R. 3 E. (projected). 
(Color is for moist soil. Reaction is determined in 0.01 
M/calcium chloride.) 


Oap—0 to 8 inches, black (10YR 2/1) on broken face, 
rubbed and pressed muck; less than 2 percent 
fibers, none when rubbed; moderate, medium, 
granular structure; soft, very friable, slightly 
sticky and nonplastic; many, fine and very fine 
roots; very strongly acid; abrupt, smooth bound- 


ary. 

ta 17 inches, black (5YR 2/1) on broken face, 
rubbed and pressed muck; about 10 percent fibers, 
less than 2 percent when rubbed; moderate, thick, 
platy structure; slightly hard, very friable, 
slightly sticky and nonplastic; common, fine and 
very fine roots; appears to be dense and irreversi- 
bly dried; very strongly acid; clear, smooth 
houndary. 

Oa3—17 to 21 inches, black (10YR 2/1) on broken face, 
rubbed and pressed muck; less than 2 percent 
fibers, none when rubbed; weak, medium, subangu- 
lar blocky structure; slightly hard, very friable, 
slightly sticky and slightly plastic; common fine 


Oa2—8 
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and very fine roots; very strongly acid; clear, 
smooth boundary. 

C1—21 to 25 inches, black (10YR 2/1) light silty clay; 
weak, medium, angular blocky structure; hard, 
firm, sticky and plastic; few very fine roots; few 
very fine pores; very strongly acid; abrupt, 
smooth boundary. 

IIC2—25 to 45 inches, dark-gray (10YR 4/1) sand; few, 
medium, prominent, yellowish-brown (10YR 5/6) 
mottles; single grained; loose when dry and moist, 
nonsticky and nonplastic; very few very fine 
roots; many, very fine, interstitial pores; very 
strongly acid; gradual, smooth boundary. 

MIC3—45 to 60 inches, dark greenish-gray (5GY 4/1) sand; 
single grained; loose when dry and maist, non- 
sticky and nonplasticy no roots; many, very fine, 
interstitial pores; moderately alkaline, 


The QOap horizon has weak or moderate, subangular 
blocky or weak or moderate, granular structure. Its content 
of unrubbed fibers ranges from 0 to 5 percent, and its min- 
eral content ranges from 45 to 75 percent. Reaction is 
strongly acid or very strongly acid. 

The Oa2 horizon ranges from black (10YR 2/1, 5YR 2/1, 
2.5Y 2/0, or 2.5Y 2/2) to very dark brown (10YR 2/2 or 
T.5YR 2/2) or dark reddish brown (5YR 2/2). Its structure 
ranges from weak or moderate, platy to weak or moderate, 
subangular blocky. The content of unrubbed fibers ranges 
from 0 to 10 percent, and the content of rubbed fibers 
ranges from @ to 5 percent. Mineral content ranges from 
30 to 65 percent. The Oa2 horizon is strongly acid or very 
strongly acid. In places, small pockets of gypsum are pres- 
ent in this horizon. 

Where present, the Qa3 borizon is black or dark brown 
and is massive or has weak, medium, subangular blocky 
structure. Mineral content ranges from 50 to 75 percent. 
Keaction is strongly acid or very strongly acid. 

The € horizon is clay loam, light silty clay, sandy clay, 
or clay, It is strongly acid or very strongly acid. The TIC 
horizon ranges from sand to loamy sand. The IIC2 horizon 
is not present in some places. 

Depth to mineral layers ranges from 16 to 35 inches, 
Cracks 4% inch wide are normally present in the Oa2 and 
Oa8 horizons except where the soils are plowed to the min- 
eral substratum. The weighted average clay content of the 
mineral horizons to a depth of 51 inehes ranges from 4 to 
10 pereent, 


Se—Shima muck. This soil is generally level or 
nearly level, but in many areas it is very gently undu- 
lating. It is the only Shima soil mapped in the county. 

Included with this soil in mapping are small circu- 
lar areas less than 5 acres in size of Piper soils that 
make up about 10 percent of the mapping unit. Also 
included in some areas of deeper Shima soils are small 
areas of Webile soils that make up 2 percent. 

Runoff is very slow, There is no hazard of erosion 
while the soil is wet in winter, but the hazard of soil 
blowing is moderate in summer. Some areas of this 
soil are susceptible to peat fires late in summer. 

This soil is used mainly for irrigated pasture, corn, 
asparagus, tomatoes, and milo. Some areas are used 
for dryland barley. Capability unit II]w—10 (16). 


Solano Series 


The Solano series consists of somewhat poorly 
drained soils that formed in alluvium from sedimen- 
tary rock. These soils are on the basin rims of old 
valley fill. They are severely affected by sodium salts. 
They have irregular or hummocky microrelief, Slopes 
are 0 to 2 percent, Elevation ranges from 10 to 150 
feet. The average annual air temperature is 60° F., 
and the frost-free season is 260 to 300 days. The aver- 


age annual rainfall is 10 to 12 inches. These soils are 
moist from November to June and are dry from late 
in June to mid-October or November. The vegetation 
is mouse barley, saltgrass, saltbush, and other salt-tol- 
erant forbs. 


In a representative profile the surface layer is 
mixed grayish-brown and gray, slightly acid loam 
about 3 inches thick over mixed grayish-brown and 
very dark grayish-brown, moderately alkaline clay 
loam about 6 inches thick, The subsoil is grayish- 
brown and brown, moderately alkaline and strongly 
alkaline clay loam and light silty clay loam about 31 
inches thick. The substratum is pale-brown, moder- 
ately alkaline clay loam that extends to a depth of 
more than 60 inches, 


Permeability is very slow, and the available water 
capacity is 4 to 6 inches. The water table has been 
lowered to a depth of 3 to 4 feet by drainage. Roots of 
salt-tolerant plants can penetrate to a depth of 36 to 
48 inches. 


Solano soils are used for irrigated pasture and 
range. 


Representative profile of Solano 
SEYSWIANEY, sec. 23, B.3 B., 7.28. 


A21—0 to 3 inches, mixed grayish-brown (10YR 5/2) and 
gray (10YR 6/1) loam, dark grayish hrown (10YR 
4/2) and gray (10YR 5/1) when moist; massive; 
hard, friahle, slightly sticky and slightly plastic; 
few fine and many very fine roots; common, ver 
fine, tubular pores; slightly acid; clear, smoot 
boundary. 

A22—3 to 9 inches, mixed grayish-brown (10YR 5/2) and 
very dark grayish-brown (10YR 3/2) clay loam, 
dark brown (10YR 4/2) and very dark brown 
(10YR 2/2) when moist; massive; very hard, firm, 
sticky and plastic; few fine and common very fine 
roots; many, very fine, tubular pores; moderately 
alkaline; clear, wavy boundary. 

B21it—9 to 18 inches, grayish-brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 8/2) when moist; 
moderate, coarse, columnar structure; very hard, 
firm, sticky and plastic; few fine roots; common, 
very fine, tubular pores; many thin clay films on 
ped faces and in pores; moderately alkaline; clear, 
wavy boundary. 

B22t—18 to 25 inches, brown (10YR 5/3) clay loam, brown 
(10YR 5/3) when moist; moderate, medium, angu- 
lar blocky structure; very hard, firm, sticky and 
plastic; very few very fine roots; common, very 
fine, tubular pores; many thin clay films in pores 
and on ped faces; strongly alkaline; highly calear- 
eous; lime is disseminated and segregated; grad- 
ual, wavy boundary. 

B3t—25 to 40 inches, brown (10YR 5/8) light silty clay 
loam, brown (10YR 4/3) when moist; moderate, 
medium, angular blocky structure; very hard, 
firm, sticky and plastic; very few very fine roots; 
common, very fine, tubular pores; continuous thin 
clay films in pores and on ped faces; moderately 
alkaline; slightly calcareous; disseminated lime 
and conerctions of segregated lime; diffuse, wavy 
boundary. 

C—40 to 60 inches, pale-brown (10YR 6/3) clay loam, dark 
yellowish hrown (2.5Y 4/4) when moist; moderate, 
medium, angular blocky structure; very hard, 
friable, slightly sticky and plastic; very few very 
fine roots; common, very finc, tubular pores; few, 
thin, continuous clay films on ped faces and in 
pores; moderately alkaline; slightly calcareous; 
dineemingted lime and concretions of segregated 
ime. 


loam, in 
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An Al horizon is present on the tops of mounds and 
absent in the troughs betwcen mounds. It is commonly 
massive, brown or grayish-brown loam. 

The A horizon is 5 to 11 inches thick. It is loam or clay 
loam and is medium acid to moderately alkaline. 

The B2t horizon is 18 to 29 inches thick. It is grayish- 
brown, brown, or yellowish-brown clay loam or silty clay 
loam, and its average clay content is less than 35 percent. 
It contains more than 15 percent exchangeable sodium, 

The B&t horizon is 12 to 18 inches thick and is loam, 
clay loam, or silty clay loam. 


Sh—Solano loam. This soil is in old valley fill near 
rims of basins. Slopes are 0 to 2 percent. The soil has 
hummocky microrelief. It has the profile described as 
representative of the series. 

Included with this soil in mapping are areas of San 
Ysidro loam that make up about 10 percent of the 
mapping unit. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used mainly for range. A few areas 
are used for irrigated pasture. Capability unit 
TVw—6 (17). 

Sk——Solano loam, strongly alkali, This soil is in old 
valley fill near rims of basins. Slopes are 0 to 2 per- 
cent. This soil has a profile similar to the one 
described as representative of the series, but as much 
as 35 percent of the area is unsuited to most crops 
because of excess sodium and saline salts. 

Included with this soil in mapping are areas of San 
Ysidro loam that make up about 10 percent of the 
mapping unit. 

Pe is slow, and the hazard of erosion is moder- 
ate. 

This soil is used mainly for range. Capability unit 
used for irrigated pasture. Capability unit Viw-1 (17), 


Sorrento Series 


The Sorrento series consists of well-drained soils 
that formed in alluvium from sedimentary rock, These 
soils are in valley fill and on alluvial fans. Slopes are 0 
to 2 percent. Elevation ranges from 25 to 150 feet. 
The average annual air temperature is 59° F., and the 
frost-free season is 260 to 800 days. The average 
annual rainfall is 14 to 16 inches, These soils are dry 
from June to Octoher and are moist from December to 
June in most years. Vegetation is annual grasses and 
forbs. 

In a representative profile the surface layer is gray- 
ish-brown, slightly acid and neutral silty clay loam 
about 19 inches thick. The substratum is brown, 
mildly alkaline light silty clay loam to a depth of 39 
inches and brown, calcareous very fine sandy loam to 
a depth of 44 inches. Below this it is grayish-brown, 
caleareous clay loam that extends to a depth of more 
than 60 inches. 

Permeability is moderately slow, and the available 
water capacity is 7.5 to 12 inches, Roots can penetrate 
to a depth of more than 60 inches. 

Sorrento soils are used for irrigated barley, alfalfa, 
row crops, walnuts, apricots, and peaches. 

Representative profile of Sorrento silty clay loam, 
south of Payne Road in NE14NW1, sec. 25, T. 1 N., 
R. 2 E. (projected). 


Alp—0 to 6 inches, grayish-brown (10YR 5/2) silty clay 
loam, dark brown (10YR 3/3) when moist; weak, 
fine, granular structure; hard, friable, sticky and 
plastic; common very fine roots; common, very 
fine and fine, tubular pores; slightly acid; smooth 
boundary. 

Al2-—6 to 19 inches, grayish-brown (10YR 5/2) silty clay 
loam, dark brown (10YR 8/8) when moist; weak, 
fine, granular structure; hard, friable, sticky and 
plastie; many very fine and common medium 
roots; many, very fine and common, fine, discontin- 
uous, tnbular pores; neutral; gradual, wavy 
boundary. 

C1—19 to 39 inches, brown (10YR 5/8) light silty clay 
loam, dark brown (10YR 4/3) when moist; weak, 
fine, granular structure; hard, friable, sticky and 
slightly plastic; many very fine, fine, and medium 
roots; many, very fine and few, fine, tubular 
pores; mildly alkaline; clear, wavy boundary. 

C2ca—39 to 44 inches, brown (1OYR 5/3) very fine sandy 
loam, brown (10YR 4/3) when moist; massive; 
slightly hard, very friable, nonsticky and nonplas- 
tic; many very fine, finc, and medium roots; few, 
very fine, tubular pores; moderately alkaline; very 
slightly effervescent; disseminated lime; clear. 
wavy boundary, 

C3ca—44 to 60 inches, grayish-brown (10YR 5/2) clay 
loam, dark hrown (10YR 8/3) when moist; weak, 
fine, subangular blocky structure; hard, friable, 
sticky and plastic; few very fine and fine roots 
and ecommon medium roots; common, fine, tubular 
pores; moderately alkaline; slightly effervescent; 
diffused lime, 


The A horizon is grayish brown, dark grayish brown, or 
brown in hues of 1OYR and 2.5Y. Moist values are 3 or 
less between depths of 10 and 20 inches, The A horizon is 
loam, silt loam, clay loam, or silty clay loam. It is slightly 
acid to mildly’ alkuline. 

The C horizon is hrown, grayish brown, or light ycllaw- 
ish hrown. It commonly is caleareous in some part above a 
depth of 40 inches, It is typically clay loam, but it has a 
few thin lenses of very fine sandy loam or sandy loam in 
places. In some places it is underlain by san below 4a 
depth of 40 inches. 


Sm—Sorrento silty clay loam. This nearly level soil 
is on terraces and alluvial fans. It has the profile 
described as representative of the series. 

Included with this soil in mapping are areas of 
Brentwood clay loam that make up about 5 percent of 
the mapping unit, areas of Garretson loam that make 
up 3 percent, and areas of Sycamore silty clay loam 
that make up 4 percent. 

Runoff is slow, and the hazard of erosion is none or 
slight where the soil is tilled and exposed. Roots can 
penetrate to a depth of more than 60 inches. The 
available water capacity is 10 to 12 inches. 

This soil is used mainly for irrigated walnuts, apri- 
cots, tomatoes, and head lettuce. Tomatoes and head 
lettuce are commonly double cropped with barley. 
Capability unit 1(17). 

Sn—Sorrento silty clay loam, sand substratum. This 
nearly level soil is on alluvial fans. It has a profile 
similar to the one described as representative of the 
series, but it is underlain by porous sand below a 
depth of 40 to 50 inches. 

Included with this soil in mapping are Brentwood 
clay loam, Garretson loam, and Sycamore silty clay 
loam, each of which makes up about 5 percent of the 
mapping unit. 

This soil has moderately slow permeability in the 
upper part and rapid permeability in the underlying 
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sand. Runoff is slow, and the hazard of erosion is none 
or slight. Roots can penetrate to a depth of more than 
60 inches, The available water capacity is 7.5 to 10.5 
inches. 

This soil is used mainly for irrigated almonds and 
apricots. Capability unit Ils—0(17). 


Sycamore Series 


The Sycamore series consists of poorly drained soils 
that formed in alluvium from sedimentary rock. These 
soils are on flood plains. Slopes are 0 to 2 percent. Ele- 
vation ranges from 10 to 300 feet. The average annual 
air temperature is 59° F., and the frost-free season is 
275 to 300 days. The average annual rainfall is 14 to 
18 inches. These soils are rarely dry below a depth of 
20 inches. Vegetation is annual grasses and forbs. 

In a representative profile the surface layer is pray- 
ish-brown, neutral silty clay loam about 15 inches 
thick. The subsoil is mottled pale-brown, brown, 
strong-brown, dark grayish-brown, and dark-brown, 
moderately alkaline silt loam and heavy silt loam that 
extends to a depth of 27 inches. The substratum is cal- 
careous silty clay loam that is highly mottled in 
shades of brown. It extends to a depth of more than 
60 inches. 

Permeability is moderately slow, and the available 
water capacity is 6 to 11 inches, Roots can penetrate 
a depth of 40 to 60 inches or more, Natural stream 
cutting and reclamation have lowered the water table 
to a depth of 40 to 60 inches, 

In the eastern part of the county, Sycamore soils 
are used for almonds, apricots, and walnuts. In the 
central part of the county, these soils are used mainly 
for urban purposes. 

Representative profile of Sycamore silty clay loam, 
about 0.7 mile east of the Santa Fe Railroad and 50 
feet south of Cypress Road in NEIZNWIAZNWI4SEN4, 
sec. 20,T.2N.,R.3 E. 


Ap—0 to 4 inches, grayish-brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
massive; very hard, friable, sticky and plastic; 
few very fine, fine, and medium roots; many, ver: 
fine, interstitial pores; neutral; abrupt, smoot! 
boundary. 

A12—4 to 15 inches, grayish-brown (2.5Y 6/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) when moist; 
massive; very hard, friable, sticky and plastic; 
few very fine and fine roots; many, very fine and 
common, fine, tubular pores; neutral; clear, wavy 
boundary. 

B21—15 to 28 inches, mottled pale-brown (10YR 6/8), 
brown (10YR 5/3), and strong-brown (7.5YR 5/6) 
silt loam, olive brown (2.5Y 4/4), dark grayish 
brown (2.5Y 4/2), and very dark grayish brown 
(10YR 3/2) when moist; weak, fine, subangular 
blocky structure; hard, friable, slightly sticky and 
nonplastic; many very fine, fine, medium, and 
coarse roots; many, very fine and few, fine and 
medium, tubular pores; moderately alkaline; grad- 
ual, wavy boundary. 

B22—23 to 27 inches, mottled pale-brown (10YR 6/3), 
dark-brown (10YR 8/8), and dark grayish-brown 
(10YR 4/2) heavy silt loam, dark yellowish brown 
(10YR 3/4), brown (10YR 5/8), and very dark 
grayish brown (10YR 8/2) when moist; weak, 
medium, platy structure; hard, friable, slightly 
sticky and nonplastic; common very fine, fine, 
medium, and coarse roots; many, very fine and 


few, fine, tubular pores; 
abrupt, wavy boundary. 

HC1- 27 to 31 inches, brown (10YR 5/3) heavy loamy fine 
sand, very dark grayish brown (2.5Y 3/2) when 
moist; massive; slightly hard, very friable, non- 
sticky and nonplastic; many very fine, fine, 
medium, and coarse roots; common, very fine, 
tubular pores; moderately alkaline; abrupt, wavy 
boundary. 

IlIC2ca—31 to 42 inches, mottled brown (10YR 5/8), gray- 
ish-brown’ (2.5Y 5/2), strong-hrown (7.5YR 5/6), 
and reddish-brown (5YR 4/8) silty clay loam, very 
dark grayish brown (10YR 3/2) and brown (10YR 
5/3) when moist; weak, coarse, subangular blocky 
structure parting to moderate, fine, subangular 
blocky; very bard, friable, sticky and plastic; 
common very fine, fine, medium, and coarse roots; 
common, very fine, tubular pores; moderately alka- 
line; strongly effervescent; disseminated lime; 
gradual, wavy boundary. 

IIIC8ca—42 to 56 inches, mottled dark-brown (10YR 4/3), 
brown (10YR 5/8), and pale-brown (10YR 6/8) 
light silty clay loam, very dark grayish brown 
(10YR 3/2), dark grayish brown (2.5Y 4/2), and 
grayish brown (2.65Y 6/2) when moist; weak, 
coarse, subangular blocky structure parting to 
moderate, fine, subangular hlocky; very hard, fria- 
ble, sticky and plastic; few very fine, fine, 
medium, and coarse roots; many, very fine, tubu- 
lar pores; moderately alkaline; strongly cfferves- 
cent; disseminated lime; gradual, wavy boundary. 

IlIC4ea-—56 to 66 inches, mottled pale-brown (1OYR 6/3), 
grayish-brown {10YR 5/2), brown (10YR 4/8), 
and reddish-brown (5YR 5/8) silty clay loam, very 
dark grayish brown (2.5Y 8/2), dark grayis! 
brown (2.5Y 4/2), and grayish brown (2.5¥ 5/2) 
when moist; weak, coarse, subangular blocky 
structure parting to moderate, fine, subangular 
hlocky; very hard, friable, sticky and plastic; very 
few fine and very fine roots; common, very fine, 
tubular pores; moderately alkaline; strongly effer- 
vescent; disseminated lime. 


The A horizon is grayish brown in hues of 10YR or 
2.5Y. It is silty clay loam, clay loam, or silt loam. 

The B horizon is commonly mottled in hues of 10YR and 
2.5Y. Some prominent or distinct mottles in the hue of 
7.5YR are also present in places, The B horizon is silt 
loam or silty clay loam. It is neutral to moderately alkaline 
and is caleareous in the lower. part in places, 

The C horizon is commonly stratified. It ranges from 
loamy fine sand to silty clay. The loamy sand is in the 
form of lenses from 1 to 4 inches thick, 

Mottles that have chromas of 2 or less are above a depth 
of 20 inches. 


So—Sycamore silty clay loam. This nearly level soil 
in on flood plains. It has the profile described as repre- 
sentative of the series. 

Included with this soil in mapping are areas of 
Omni clay, along the lower part of the flood plain that 
make up about 3 percent of the mapping unit. Also 
included are areas of Sorrento silty clay on higher, 
better drained areas adjacent to channels of streams 
that make up 5 percent, areas of Laugenour loam that 
make up 4 percent, and areas of Delhi sand where 
channels of streams dissect old dunes that make up 2 
percent. West of Pittsburg, a small area of soils that 
are slightly affected by salts is also included. 

Runoff is slow, and the hazard of erosion is none to 
slight, The available water capacity is 9 to 11 inches. 
Roots can penetrate to a depth of more than 60 inches. 
The water table is a limitation in places where the soil 
is not drained. 

This soil is. used mainly for walnuts, apricots, 


moderately alkaline; 
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almonds, alfalfa, and field corn. Some areas are used 
for urban purposes. Capability unit 1(17). 

Sp—Sycamore silty clay loam, clay substratum. This 
nearly level soil is on flood plains. It has a profile simi- 
lar to the one described as representative of the series, 
but it is underlain by clay at a depth of 40 to 60 
inches. 

Included with this soil in mapping are a few areas 
of soils that are 24 to 40 inches deep to clay. These 
areas make up about 5 percent of the mapping unit, 

This soil has moderately slow permeability in the 
upper part and slow permeability in the layer of clay 
at a depth of 40 to 60 inches. Runoff is slow, and the 
hazard of erosion is slight. Roots can penetrate to a 
depth of 40 to 60 inches. The available water capacity 
is 6 to 11 inches. 

This soil is used mainly for barley, but a few areas 
are used for apricot orchards. Capability unit 
IIw-2 (17). 


Tierra Series 


The Tierra series consists of moderately well 
drained soils that formed in material weathered from 
sedimentary terrace deposits. These soils are on 
upland terraces. Slopes are 2 to 30 percent. Elevation 
ranges from 150 to 1,200 feet. The average annual air 
temperature is 59° F., and the frost-free season is 270 
to 300 days. The average annual rainfall is 12 to 25 
inches. These soils are dry from June to October and 
are moist from December to June in most years. The 
Hegetvion is annual grasses, forbs, and scattered 
oaks. 

In a representative profile the surface layer is 
dark-gray and gray, strongly acid and medium acid 
loam and clay loam about 25 inches thick. The upper 
part of the subsoil is grayish-brown, medium acid to 
neutral clay about 34 inches thick. The lower part is 
light yellowish-brown, calcareous, silty clay loam that 
extends to a depth of more than 60 inches. 

Permeability is slow, and the available water capac- 
ity is 8 to 6 inches. Roots can penetrate to a depth of 
15 to 30 inches. Some water available to plants 
perches above the clay subsoil. 

Tierra soils are used mainly for range and home- 
sites. A few areas are used for walnuts. 

Representative profile of Tierra loam, 2 to 9 percent 
slopes, about 700 feet southeast of Norris Canyon 
ee le center of NEIGNEIWNW14 sec. 16, T. 2 

4 Rk. 1 W. 


Ap—0 to 4 inches, dark-gray (10YR 4/1) loam, very dark 
grayish brown (10YR 3/2) when moist; massive; 
hard, friable, slightly sticky and slightly plastic; 
many very fine roots; common, very fine, tubular 
and interstitial pores; strongly acid; clear, smooth 
boundary. 

A12—4 to 14 inches, dark-gray (10YR 4/1) light clay loam, 
very dark gray (10YK 3/1) when moist; weak, 
coarse, prismatic structure; hard, friable, slightly 
sticky and slightly plastic; few very fine, fine, 
medium, and coarse roots; common, very fine and 
medium and few, fine, tubular pores; strongly 
acid; clear, smooth boundary. 

A21—18 to 19 inches, dark-gray (10YR 4/1) and dark 
grayish-brown (10YR 4/2) clay loam, very dark 
gray (10YR 8/1) and very dark grayish brown 


(10YR 3/2) when moist; weak, coarse, prismatic * 
structure; very hard, firm, slightly sticky and 
slightly plastic; few very fine, fine, medium, and 
coarse roots; common, very fine and few, fine and 
medium, tubular pores; strongly acid; clear, 
smooth boundary. 

A22—19 to 25 inches, gray (10YR 5/1) clay loam, dark 
gray (10YR 4/1) when moist; moderate, medium, 
prismatic structure; very hard, firm, sticky and 
slightly plastic; few very fine, fine, medium, and 
coarse roots; common, very fine, tubular pores; 
medium acid; abrupt, wavy boundary. 

B2it—25 to 42 inches, grayish-brown (2.5Y 5/2) clay, 
grayish brown (2.5Y 5/2) when moist; strong, 
coarse, prismatic structure; extremely hard, firm, 
sticky and very plastic; few slickensides; very 
few, very fine, exped roots; very few, very fine, 
tubular pores; thick continuous clay films on ped 
faces and lining pores; medium acid; gradual, 
smooth boundary. 

B22t—42 to 69 inches, grayish-brown (2.5Y 6/2) clay, 
grayish brown (2.5Y 5/2) when moist; moderate, 
medium, angular blocky structure; extremely hard, 
friable, sticky and very plastic; no roots; common, 
very fine, tubular pores; continuous thin clay films 
on ped faces and lining pores; some iron and man- 
ganese concretions; neutral; clear, smooth bound- 


ary. 

B8—59 to 71 inches, light yellowish-brown (2.5Y 6/4) silty 
clay loam, light olive brown (2.5Y 6/4) when 
moist; weak, medium, angular blocky structure; 
hard, friable, slightly sticky and slightly plastic; 
few, very fine, tubular pores; many thin clay films 
on ped faces and lining pores; moderately alka- 
line; highly calcareous; lime in seams. 


The A horizon is 15 to 30 inches thick. It is dark gray, 
gray, grayish brown, brown, or dark yellowish brown. It 
has moist values of 2 or 8 in the upper part and 4 in the 
lower part. It is sandy loam, loam, or clay loam. The Al1 
or Ap horizon is typically massive and hard when ary. i 

The B2t horizon is grayish brown, brown, or yellowish 
brown, Its clay content is 45 to 55 percent. 

The C horizon is silty clay loam or gravelly clay loam. It 
is calcareous in places. 

TaC—Tierra loam, 2 to 9 percent slopes. This 
gently sloping to moderately sloping soil is on ter- 
races, It has the profile described as representative of 
the series. 

Included with this soil in mapping are areas of Pos- 
itas loam on the lower margins of the terraces adja- 
cent to and west of Ygnacio Valley that make up 
about 5 percent of the mapping unit. Also included are 
areas of Los Osos clay loam and areas of Botella clay 
loam along narrow drainageways. Each of these soils 
makes up 2 percent. Near Pinole Point about 800 acres 
of a soil that is very strongly acid sand and loamy 
sand in the upper part of the surface layer are also 
included. 

Runoff is medium, and the hazard of erosion is mod- 
erate where the soil is bare. 

This soil is used mainly for range and homesites. A 
few small areas are used for walnuts and small grain. 
Capability unit [Ve-8 (15); Claypan range site. 

TaD—Tierra loam, 9 to 15 percent slopes. This 
strongly sloping soil is on upland terraces. Included 
with it in mapping are Los Osos clay loam and Mills- 
holm loam, each of which makes up about 5 percent of 
the mapping unit. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high where the soil is bare. 

This soil is used mainly for range and for urban 
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purposes, Capability unit [Ve-3(15); Claypan range 
site. 

TaE—Tierra loam, 15 io 30 percent slopes. This 
moderately steep soil is on upland terraces. Included 
with it in mapping are areas of Los Osos clay loam 
that make up about 5 percent of the mapping unit and 
areas of Millsholm loam that make up 7 percent. Also 
included is an area in the Briones hills that is as much 
as 30 percent Millsholm loam. 

Runoff is medium to rapid, and the hazard of ero- 
sion is moderate to high where the soil is bare. 

This soil is used mainly for range. Capability unit 
Vie—1 (15); Claypan range site. 


Urban Land 


Ub—Urban land consists of areas that are filled 
with crushed rock or other material resistant to 
weathering. These areas are usually adjacent to the 
bay and are used for railroad yards and docks. 

Also included in this mapping unit are upland areas 
that are covered by blacktop material to reduce the 
hazard of fire after severe grading and shaping for 
industrial structures. Not placed in a capability unit 
or range site, 


Vallecitos Series 


The Vallecitos series consists of well-drained soils 
that formed in material weathered from metasedimen- 
tary rock. These soils are on uplands. Slopes are 30 to 
50 percent, Elevation ranges from 1,000 to 3,000 feet. 
The average annual air temperature is about 58° F., 
and the frost-free season is 240 to 290 days. The aver- 
age annual rainfall is 16 to 24 inches, These soils are 
dry from June to October and are moist from Decem- 
ber to June in most years, Vegetation is scattered oaks 
and digger pine and an understory of annual grasses 
and forbs. 

In a representative profile the surface layer is 
brown, slightly acid loam in the upper 8 inches and 
reddish-brown, medium acid clay loam in the lower 7 
inches. The subsoil is reddish-brown, medium acid 
light clay about 9 inches thick, Weathered shale is at a 
depth of 19 inches. 

Permeability is slow, and the available water capac- 
ity is 2 to 4 inches, Roots can penetrate to a depth of 
12 to 20 inches. 

Vallecitos soils are used for range, recreation areas, 
and wildlife habitat. 

Representative profile of Vallecitos loam, 30 to 50 
percent slopes, along a road cut in the south quarter 
corner 1.1 miles southwest of Mount Diablo and 0.2 
mile northwest of sec. 1, R. 1 W., T.18. 


All—0 to 8 inches, brown (7.5YR 5/4) heavy loam, reddish 
brown (5YR 4/4) when moist; moderate, fine, 
granular structure; slightly hard, friahle, sticky 
and slightly plastic; many very fine and common 
fine roots; many, very fine and fine, pores; 
slightly acid; clear, smooth houndary. 

A12—8 to 10 inches, reddish-brown (5YR 5/4) clay loam, 
reddish brown (5YR 4/4) when moist; massive; 
hard, friable, sticky and plastic; many very fine 
and common fine roots; few, very fine, tubular 
pores; medium acid; clear, wavy boundary. 


B21t—10 to 15 inches, reddish-brown (5YR 4/4) light clay, 
dark reddish brown (2.5YR 3/4) when moist; 
weak, medium, subangular blocky structure part- 
ing to weak, very fine, subangular blocky; very 
hard, firm, slightly sticky and very plastic; 
common very fine and few fine roots; few, very 
fine, tuhular pores; many thin clay films in pores 
and on ped faces; medium acid; clear, smooth 
boundary. 

B22t—15 to 19 inches, reddish-brown (SYR 4/4) light clay, 
yellowish red (SYR 4/6) when moist; weak, 
medium, subangular blocky structure parting to 
weak, very fine, subangular blocky; very hard, 
firm, sticky and very plastic; few very fine roots; 
very few, very fine, tubular pores; many thin clay 
films in pores and on ped faces; medium acid; dis- 
continuous, wavy boundary. 

R—19 to 40 inches, weathered shale; clay films along 
cleavages, 


The A horizon is brown or reddish brown in hucs of 
T.5YR or 6YR and has moist values of 4. It is gravelly 
loam, loam, or clay loam and is medium acid to neutral, 

The B2t horizon is reddish brown or yellowish red in 
hues of 2,5YR or 5YR. It is heavy clay loam or clay and is 
medium acid or slightly acid. The B2t horizon is absent in 
some places. 

The RK layer is hard (greater than 3 on Mohs scale) 
fractured shale or fine-grained sandstone that is meta- 
morphic in places. Depth to weathered shale is 12 to 20 
inches. 


VaF—Vallecitos loam, 30 to 50 percent slopes. This 
steep soil is on uplands. Rock outcrops cover 4 to 8 
percent of the surface. This is the only Vallecitos soil 
mapped in the county. 

Included with this soil in mapping are areas of 
Gilroy clay loam that formed in intrusions of pillow 
basalt. These areas make up about 5 percent of the 
mapping unit. Areas of Dibble silty clay loam that 
formed from marginal soft sandstone and shale make 
up 2 percent. Also included are areas of soils as much as 
40 inches deep to metasedimentary rock that are on 
extensive landslides where bedrock has been greatly 
fractured. These areas make up 8 percent of the map- 
ping unit. 

Runoff is rapid, and the hazard of erosion is high 
where the soil is bare. 

This soil is used mainly for range, recreation areas, 
and wildlife habitat. Capability unit VWITe-1(15); 
Loamy range site. 


Venice Series 


The Venice series consists of very poorly drained 
soils in freshwater marshes on river deltas, Slopes are 
less than 1 percent. Elevation ranges from 5 to 15 feet 
below sea level. The mean soil temperature is about 60° 
F., and the frost-free season is 250 to 300 days. The 
average annual precipitation is 12 to 14 inches. Vege- 
tation is reeds, rushes, bamboograss, blackberry, and 
willows. 

In a representative profile the surface layer is black 
muck about 8 inches thick. Below this is variegated, 
very dark grayish-brown and dark yellowish-brown 
peat that extends to a depth of 60 inches. 

Permeability is rapid, and the available water capac- 
ity is 8 to 16 inches. Roots can penetrate to a depth of 
24 to 48 inches. The water table has been lowered to a 
depth of 2 to 4 feet by reclamation. 
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Venice soils are used for irrigated pasture, field 
corn, and recreation areas. 

Representative profile of Venice muck, on Jersey 
Island in SWIANEWNE\, sec. 5, T, 2 N., R. 38 HE. 
(Color is for moist soil unless otherwise stated. pH is 
by 0.01MCaCl, method.) 


Oap—0 to 8 inches, black (10YR 2/1) muck, very dark 
gray (10YR 3/1) when rubbed and dry; less than 
5 percent fibers, none when rubbed; moderate, 
medium, granular structure; soft, slightly sticky 
and nonplastic; very strongly acid; clear, wavy 
boundary. 

Oal—8 to 26 inches, variegated very dark grayish-brown 
(OYR 3/2) and dark ycllowish-brown (LOYR 3/4 
and 4/4) peat, very dark brown (10YR 2/2) when 
rubbed; massive; 65 percent fibers, 30 percent 
when rubbed; soft, slightly sticky and nonplastie; 
very strongly acid; diffuse, wavy boundary. 

Oa2—25 to 60 inches, variegated very dark grayish-brown 
(1OYR 3/2) and dark yellowish-brown (10YR 4/4) 
peat, very dark grayish brown (10YR 3/2) when 
Tubbed; massive; 65 percent fibers, 40 pereent 
when rubbed; nonsticky and nonplastic; very 
strongly acid. 

The Qap horizon is 6 to 10 inches thick. Its content of 
unrubbed fibers is 0 to 5 percent. 

The Oa horizon generally extends to a depth of more 
than 60 inches. It is very dark grayish brown, very dark 
brown, or dark brown. Its color by the sodium pyrophos- 
phate test is 10YR 6/2 and 6/1. The Qa horizon ranges 
from medium acid to very strongly acid, The content of 
unrubbed fibers is 40 to 65 percent, and the content of 
rubbed fibers is 20 to 40 percent. 

Layers that contain more than 65 ereent fihers are 
present in places, but these layers total less than 10 inches 
in thickness, Layers that contain less than 5 percent fibers 
are also present in places, but these layers total less than 
10 inches in thickness. 


Vb—Venice muck. This level or nearly level soil is 
the only Venice soil mapped in the county. Included 
with it in mapping are areas of Rindge muck that 
make up about 8 percent of the mapping unit, areas of 
Webile muck that make up 4 percent, and areas of 
Egbert mucky clay loam that make up 3 percent. 

Runoff is very slow, and there is no hazard of ero- 
sion while the soil is wet in winter. The hazard of soil 
blowing is moderate in summer. Some areas of this soil 
are susceptible to peat fires late in summer. 

This soil is used for irrigated pasture, field corn, 
milo, asparagus, and tomatoes and for wildlife areas. 
Capability unit II[w-10 (16). 


Webile Series 


The Webile series consists of very poorly drained 
soils in fresh-water marshes and old river channels. 
Slopes are less than 1 percent. Elevation ranges from 
5 to 15 feet below sea level. The average annual air 
temperature is about 60° F., and the mean annual soil 
temperature at a depth of 20 inches is 60°. The 
frost-free season is about 250 to 300 days. The aver- 
age annual precipitation is 12 to 14 inches. If they 
are drained, these soils are dry to a depth of 3 to 5 
feet in summer. Vegetation is willows, blackberries, 
rushes, and sedges. 

In a representative profile the surface layer is black 
and very dark brown, very strongly acid muck about 
16 inches thick. Below this is dark yellowish-brown, 


very strongly acid muck that extends to a depth of 43 
inches. The substratum, to a depth of 48 inches, is 
very dark gray, slightly acid clay. Below this it is dark- 
gray, neutral silty clay to a depth of 63 inches. 

Permeability is rapid in the upper part of the soil 
and slow in the underlying mineral layer. The avail- 
able water capacity is 8 to 12 inches, The water table 
is lowered to a depth of 3 to 5 feet by open drains and 
pumping during the growing season. Roots can pene- 
trate to a depth of 36 to 51 inches. 

Webile soils are used for irrigated field corn, milo, 
asparagus, tomatoes, pasture, and small grain. Where 
field corn, milo, and tomatoes are grown, fields are 
flooded during winter for wildlife habitat. 

Representative profile of Webile muck, on Byron 
Tract in SWIANWI4SEY sec. 19, T. 1 N., R. 4 E. 
(projected). (Color is for moist soil. pH is by 0.01M 
CaCl, method.) 


Ozp1—o to 9 inches, black (10YR 2/1) muck, black (10YR 
2/1) when rubbed; no fibers are observable when 
unrubbed: very weak, very fine, granular struc- 
ture; slightly hard, slightly sticky and nonplastic; 
very strongly acid; gradual, smooth boundary. 

Oap2—9 to 16 inches, very dark brown (10YR 2/2) muck, 
very dark brown (10YR 2/2) when rubbed; less 
than 2 percent tule and reed fibers, none observa- 
ble when rubbed; weak, very course blocky struc- 
ture; slightly hard, slightly sticky and nonplastic; 
very strongly acid; clear, smooth boundary. 

Oa3—16 to'28 inches, dark yellowish-brown (10YR 4/4) 
muck, very dark brown (10YR 2/2) when rubbed; 
40 percent tule and reed fibers, less than 5 percent 
when rubbed; weak, thick, platy structure; 
slightly bard, slightly sticky and nonplastic; very 
strongly acid; gradual, smooth boundary. 

Oa4—28 to 35 inches, dark yellowish-brown ioyR 3/4) 
muck, very dark brown (10YR 2/2) when rubbed; 
40 percent tule and reed fibers, less than 10 percent 
when rubbed; weak, thick, platy structure; very 
friable, slightly sticky and nonplastic; very strongly 
acid; gradual, smooth boundary. 

Oah—35 to 38 inches, dark yellowish-brown (10YR 3/4) 
muck, very dark brown (10YR = 2/2) when 
rubhed; 40 percent tule and reed fibers, less than 
10 percent when rubbed; weak, thick, platy struc- 
ture; very friable, slightly sticky and nonplastic; 
very strongly acid; gradual, smooth boundary. 

Ou6—88 to 48 inches, dark yellowish-brown (10YR 4/4) 
muck, very dark brown (10YR 2/2) when rubbed; 
20 percent tule and reed fibers, none observable 
when rubbed; weak, thick, platy structure; friable, 
sligbtly sticky and very slightly plastic; very 
strongly acid; clear, smooth boundary. 

JIC1—48 to 48 inches, very dark gray (N_3/0) clay; about 
10 percent yellow (2.5Y 7/6) fibers that darken 
when exposed to air; massive; firm, very sticky 
and plastic; slightly acid; gradual, smooth bound- 


ary. 
TIC2—48 to 63 inches, dark-gray (N 4/0) silty clay; mas- 
sive; firm, very sticky and plastic; neutral. 


The Oa horizon is 36 to 51 inches thick. It contains 45 to 
70 percent ash to a depth of 36 to 48 inches, Lenses of 
moderately decomposed material are below a depth of 17 
inches in some places, but they total less than 10 inches in 
thickness. Thin lenses of gray (10YR 5/1) mineral material 
are below a depth of 28 inches in places. The sails shrink 
and crack between depths of 9 and 28 inches. 

The Oa2 layer contains as much as 10 percent fibers 
unrubbed and less than 2 percent when rubbed. The Oa8 
layer contains 35 to 60 percent fibers unrubbed and less 
than 5 percent when rubbed. It contains about 25 to 40 
percent organic matter. Reaction of undried samples from 
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layers above the IICt horizon ranges from pH of 4.5 to 6.0 
in 0.01 M calcium chloride. 

The IIC horizon is very dark gray, dark gray, or dark 
greenish gray and is clay, silty clay, sandy clay, or heavy 
silty clay loam. It is slightly acid to mildly alkaline, 

Wa—Webile muck. This is the only Webile soil 
mapped in the county. Included with it in mapping are 
areas of Kingile muck that make up about 10 percent 
of the mapping unit and areas of Egbert mucky clay 
loam that make up 5 percent. 

Runoff is very slow, and the hazard of soil blowing 
is moderate where the soil is tilled and exposed. 

This soil is used for irrigated field corn, milo, aspar- 
agus, tomatoes, pasture, and small grain. Capability 
unit IIIw-10(16). 


Zamora Series 


The Zamora series consists of well-drained soils 
that formed in alluvium from sedimentary rock, These 
soils are on alluvial fans and low terraces. Slopes are 
0 to 5 percent. Elevation ranges from 100 to 500 feet. 
The average annual air temperature is 59° F., and the 
frost-free season is 260 to 330 days. The average 
annual rainfall is 14 to 24 inches. These soils are dry 
from June to October and are moist to a depth of 16 
inches from late in December to June in most years. 
Vegetation is annual grasses, forbs, and scattered 
oaks, 

In a representative profile the surface layer is gray- 
ish-brown and dark grayish-brown, slightly acid light 
silty clay loam about 16 inches thick. The subsoil is 
dark grayish-brown, slightly acid silty clay loam to a 
depth of 28 inches and brown, neutral and moderately 
alkaline silty clay loam to a depth of 60 inches. The 
substratum is grayish-brown, moderately alkaline 
light clay loam to a depth of 72 inches. 

Permeability is moderately slow, and the available 
water capacity is 10 to 12 inches. Roots can penetrate 
to a depth of more than 60 inches, 

Most areas of Zamora soils are used for homesites. 
A few small areas are used for irrigated walnut 
orchards, row crops, and pasture and for dryland pas- 
ture and hay. 

Representative profile of Zamora silty clay loam, 0 
to 2 percent slopes, 1,800 feet west of Oak Grove Road 
and 350 feet north of Walnut Avenue. 

Ap—0 to 4 inches, grayish-brown (10YR 5/2) light silty 
clay loam, very dark grayish brown (10YR 3/2) 
when moist; massive; very hard, friable, sticky 
and plastic; many very fine roots; many, very fine 
and fine, tubular pores; slightly acid; ‘clear, 
smooth boundary. 

A12—4 to 16 inches, dark grayish-brown (10YR 4/2) light 
silty clay loam, very dark grayish brown (10YR 
8/2) when moist; massive; very hard, friable, 
sticky and plastic; few very fine and common fine 
and medium roots; many, very fine, tubular pores; 
slightly acid; gradual, wavy boundary. 

Bit—16 to 28 inches, dark grayish-brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
when moist; weak, fine, angular blocky structure; 
very hard, friable, sticky and plastic; few very 
fine, fine, and medium roots; common fine and 
very fine pores; few thin clay films lining pores; 
slightly acid; gradual, wavy boundary. 

R2t—28 to 46 inches, brown (10YR 4/3) silty clay loam, 
dark brown (10YR 3/3) when moist; weak, fine, 


angular blocky structure; very hard, friable, 
sticky and plastic; few very fine and fine roots; 
common, fine, tubular pores; few thin clay films 
on ped faces and lining pores; neutral; gradual, 
wavy boundary. 

B3I—46 to 60 inches, brown (10YR 4/3) light silty clay 
loam, dark brown (10YR 8/8) when moist; weak, 
fine, angular blocky structure; very hard, friable, 
sticky and plastic; few very fine roots; common 
fine pores; few thin clay films lining porey and on 
ped faces; moderately alkaline; gradual, wavy 

oundary. 

C—60 to 72 inches, grayish-brown (10YR 5/2) light clay 
loam, dark brown (10YR 3/8) when moist; very 
hard, friable, sticky and plastic; very few very 
fine roots; common, very fine and few, fine, tubu- 
lar pores; few thin clay films lining pores; mas- 
sive; moderately alkaline. 

The solum is 35 to 60 inches thick. The A horizon is 
dark grayish brown, grayish brown, or dark brown in hues 
of 7.5YR and 10YR and has moist values and chromas of 2 
or 3, It is silty clay loam or clay loam. The A horizon is 
typically massive and very hard when dry. It is slightly 
acid or neutral. 

The B horizon is dark grayish brown, grayish brown, or 
brown in hues of 10YR. It is heavy silt loam, clay loam, or 
silty clay loam. 

The © horizon is grayish brown, brown, or yellowish 
brown in hues of 10YR and is clay loam or gravelly clay 
loam. It is mildly alkaline or moderately alkaline. 

ZaA—Zamora silty clay loam, 0 to 2 percent slopes. 
This nearly level soil is on alluvial fans and terraces. 
It has the profile described as representative of the 
series. 

Included with this soil in mapping are areas of 
Garretson loam adjacent to small drainageways, small 
areas of Los Robles clay that formed in alluvium from 
basic igneous rock, and areas of Rincon clay loam. 
Each of these soils makes up about 5 percent of the 
mapping unit. Also included are a few areas of very 
deep soils that consist of gravelly clay loam and very 
gravelly clay loam and an area of soil near Antioch 
that has a surface layer that is predominantly loam or 
silt loam. 

Runoff is slow, and there is no hazard of erosion. 

Most areas of this soil are used for homesites and 
related uses. A few areas are used for irrigated 
walnut orchards, row crops, and pasture and for dry- 
land pasture and hay. Capability unit 1(17). 

ZaB—Zamora silty clay loam, 2 to 5 percent slopes, 
This gently sloping soil is on alluvial fans, low ter- 
races, and floors of small upland valleys, Included 
with it in mapping are areas of Garretson loam adja- 
cent to small drainageways, areas of Los Robles clay 
loam on small alluvial fans that formed from basic 
igneous rock, and areas of Rincon clay loam. Each of 
these soils makes up about 5 percent of the mapping 
unit. Also included are a few areas in small upland 
valleys where slopes are 5 to 9 percent. 

Runoff is slow, and the hazard of erosion is slight. 

Most areas of this soil are used for homesites and 
for dryland volunteer hay and grain. Capability unit 
Ile-1(17). 


Use and Management of the Soils 


This section includes an explanation of the system 
of capability classification commonly used by the Soil 
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Conservation Service and of modifications based on 
climatic differences of the three land resource areas in 
the county. The capability units in the county are 
described, and suggestions are made for managing the 
soils in these units, Following this, predicted yields 
are given for the principal crops grown in the county, 
as well as the management required to obtain those 
yields, Then the Storie Index ratings are explained. 
Management of the soils by range sites is discussed. 
The soils are rated according to their suitability for 
wildlife habitat. In the last part of this section, prop- 
erties of the soils important in engineering and inter- 
pretations for various engineering uses are given, 
mainly in tables. 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most field crops. The soils are 
grouped according to their limitations if used for field 
crops, the risk of damage if they are so used, and the 
way they respond to management. The grouping does 
not take into account major and general expensive 
landforming that would change slope, depth, or other 
characteristics of the soils; does not take into consid- 
eration possible but unlikely major reclamation proj- 
ects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops requiring special 
management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suita- 
bility and limitations of groups of soils for range or 
engineering uses. 

In the capability system, the soils are grouped at 
three levels: the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 


CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numer- 
als indicate progressively greater limitations and nar- 
rower choices for practical use, defined as follows: 


Class I soils have few limitations that restrict 
their use, 

Class II soils have some limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have 
other limitations, impractical to remove, that 
limit their use largely to pasture, range, wood- 
land, or wildlife habitat. (None in Contra Costa 
County) . 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture, range, woodland, 
or wildlife habitat. 


Class VII soils have very severe limitations that 
make them unsuited to cultivation and restrict 
their use largely to pasture, range, woodland, 
or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife 
habitat, or water supply or to esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class. They are designated by adding a small letter, e, 
w, a, or ¢, to the class numeral (for example, Ile). The 
letter e¢ shows that the main limitation is risk of ero- 
sion; w shows that water in or on the soil interferes 
with plant growth or cultivation (in some soils the 
wetness can he partly corrected by artificial] drain- 
age) ; s shows that the soil is limited mainly because it 
is shallow, droughty, saline, or stony; and c, used only 
in some parts of the United States, shows that the 
chief limitation is climate that is too cold or too dry. 

In capability class I there are no subclasses, because 
the soils of this class have few or no limitations. Class 
V can contain, at the most, only the subclasses indi- 
cated by w, s, and ¢, because the soils in this class are 
subject to little or no erosion, though they have other 
limitations that restrict their use largely to pasture, 
range, woodland, wildlife habitat, or recreation. 


CAPABILITY Units are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture 
plants, to require similar management, and to have 
similar productivity and other responses to manage 
ment. Thus, the capability unit is a convenient group- 
ing for making many statements about management 
of soils. 

Capability units in classes I through IV in Califor- 
nia are given Arabic numerals to indicate the chief 
kind of limitation responsible for placement of a soil 
in a given capability class and subclass. For this 
reason, some of the units in the subclasses are not 
numbered consecutively, and their symbols are a par- 
tial indication of soil features. Soils in classes V 
through VIII are given the nonconnotative Arabic 
numeral 1, In California the numerals used to desig- 
nate units within the classes and subclasses are these: 


0. A limitation caused by coarse sandy material 
in the substratum. 

An erosion hazard, actual or potential. 

A wetness limitation caused by poor drainage 
or flooding. 

A limitation of slow permeability or very slow 
permeability in the subsoil. 

A limitation caused by coarse soil texture. 

A limitation caused by fine soil texture. 

A limitation caused by salt or alkali. 

A limitation caused by stones or cobbles. 

A limitation caused by shallow depth of the 
soil to bedrock. 

A limitation caused by low fertility. 

A limitation caused by high organic-matter 
content. 
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Land resource areas 


Contra Costa County falls into three land resource 
areas that differ in climate, topography, vegetation, and 
land use. In a nation-wide classification system, these 
areas are designated 15, 16, and 17 (5). Land resource 
area 15 is the Central California Coast Range, part of 
which is in the western and central parts of Contra 
Costa County. Land resource area 16 is the California 
Delta, part of which is along the eastern side of 
Contra Costa County. Land resource area 17 is the 
San Joaquin Valley, in the eastern part of the county, 
and some intermountain coastal valleys. 

Soils in these resource areas may be similar and 
have the same capability unit symbol, but management 
needs will differ because of the differences in climate, 
vegetation, and kind of crops that can be grown. 
Because of these variations, each capability unit 
symbol is followed by the number 15, 16, or 17 in par- 
entheses to identify its resource area, For example, 
capability units VIw-1(16) and VIw-1(17) both 
include soils that have a high water table. Unit 
ViIw-1(16) is in the California Delta resource area, 
and unit VIw-1(17) is in the San Joaquin Valley 
resource area, 

The following paragraphs describe the land resource 
areas in Contra Costa County, 


CENTRAL CALIFORNIA COAST RANGE, LAND RESOURCE AREA 15 


This resource area includes the mountainous 
uplands and dissected terraces in the eastern and cen- 
tral parts of the county, The soils in these areas are 
gently sloping to extremely steep. Elevation ranges 
from 10 to 3,849 feet. Annual rainfall is 12 to 30 
inches; less than an inch falls in summer, The frost- 
free season is 250 to 300 days. The less sloping soils 
are used mainly for dryland grain and pasture. The 
steeper soils are used for range, wildlife habitat, and 
recreation. 

The actual evapotranspiration for a soil in this area 
is 10 to 12 inches (3, 4). Irrigation water generally is 
not available, Irrigated soils in this area are treated 
as outlying sections of Resource Area 17, 


CALIFORNIA DELTA, LAND RESOURCE AREA 16 

This resource area includes the delta along the east- 
ern part of the county and the tidal area adjacent to 
San Pablo and Suisun Bays. The soils are predomi- 
nantly organic, but some are mineral soils that have 
a high organic-matter content. The soils are nearly 
level. Elevation ranges from 15 feet below sea level to 
25 feet above sea level. Annual rainfall is 14 to 22 
inches; less than an inch falls in summer. The frost- 
free season is 250 to 310 days. 

Most of this area is protected by levees. The water 
table is lowered by a system of open drains and by 
pumping. Most of the soils are intensively cultivated. 
In winter many areas are flooded to control weeds, 
firm up the surface layer for the seedbed, and reduce 
salts. These flooded areas are used for wildlife habitat. 


SACRAMENTO-SAN JOAQUIN VALLEYS, LAND RESOURCE ARFA 17 


This resource. area includes the valley part of the 
county. Most of the soils are nearly level. Elevation 


ranges from sea level to 500 feet above sea level. 
Annual rainfall is 12 to 25 inches; less than an inch 
falls in summer. The frost-free season is 250 to 310 
days, Most of this area is irrigated for intensive culti- 
vation, The rest is used for dry-farmed grain or pas- 
ture. 

The capability classification for this resource area is 
based primarily on the criteria for irrigated land. 

Saline or alkali conditions or both can be improved 
or reduced in most soils, but not completely elimi- 
nated. 


Management by capability units 


In the following pages the capability units in 
Contra Costa County are described, and suggestions 
for use and management are given. The capability 
unit for each soil in the county is listed in the “Guide 
to Mapping Units” at the back of this survey. 

For all tillable soils, a suitable conservation crop- 
ping system should include legumes or crops or both 
that produce a large amount of residue. Returning 
crop residue to the soil helps improve soil tilth and 
rate of water intake. Minimum tillage reduces soil 
compaction. All crops except legumes respond to appli- 
cations of nitrogen fertilizer, Fertilizer should be 
applied as indicated by soil or plant tissue tests, Con- 
trolling pests and diseases is necessary to protect 
crops, 

In orchards and vineyards, soil tilth and water 
intake can be improved and maintained by growing 
cover crops or green manure crops, by mulching, or by 
using a program for weed control that does not 
include tillage. 

In areas used for pasture or range, proper grazing 
management is needed. Range areas should also be 
protected from fires, 


CAPABILITY UNIT 1(17) 


This unit consists of well drained and moderately 
well drained soils in the Botella (fig. 7), Brentwood, 
Conejo, Garretson, Los Robles, , Sycamore, 
and Zamora series and poorly drained soils in the 
Sycamore series. These soils are very deep and have 
slopes of 0 to 2 percent. They formed on alluvial fans 
and flood plains, They have a surface layer and subsoil 
of loam, clay loam, and silty clay loam. 

Permeability is moderate or moderately slow in the 
subsoil. The available water capacity is 9 to 12 inches. 
Roots can penetrate to a depth of more than 60 inches. 
Runoff is very slow to slow, and there is little or no 
hazard of erosion. The average annual rainfall is 12 to 
25 inches, and the frost-free season is 250 to 830 days. 

Natural stream cutting and reclamation have low- 
ered the water table of the Sycamore soils to a depth 
of more than 60 inches. 

These soils are suited to most crops grown in the 
county, such as walnuts, alfalfa, apricots, tomatoes, 
head lettuce, sugar beets, and almonds, Tomatoes and 
head lettuce are commonly double cropped with barley. 

The soils can be irrigated by furrows, borders, or 
sprinklers. Irrigation water should be applied only as 
needed by crops to reduce the loss of water and leach- 
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Figure 7.—Typical landscape of Botella and Conejo soils in the foreground and Altamont and Diablo soils in the background. 


ing of nutrients. Land leveling or shaping can be done 
with little difficulty. 


CAPABILITY UNIT WWe-1(17) 


This unit consists of well-drained soils in the 
Botella, Conejo, Garretson, and Zamora series. These 
soils are very deep and have slopes of 2 to 9 percent. 
They formed on alluvial fans and low terraces. They 
have a surface layer and subsoil of loam, clay loam, 
and silty clay loam. 

Permeability is moderate or moderately slow in the 
subsoil. The available water capacity is 9 to 12 inches. 
Roots can penetrate to a depth of more than 60 inches. 
Runoff is slow, and the hazard of erosion is slight 
where the soils are tilled and exposed. The average 
annual rainfall is 12 to 25 inches, and the frost-free 
season is 250 to 330 days. 

These soils are used mainly for dryland walnuts, 
volunteer hay, and dryland pasture and for recreation 
areas and homesites. They are suited to most crops 
grown in the county. 

The soils can be irrigated by sprinklers or contour 
furrows. Cultivation should be across slopes to reduce 
the hazard of erosion. 


CAPABILITY UNIT Ie-3(17) 


Rincon clay loam, 2 to 9 percent slopes, and Rincon 
clay loam, 9 to 15 percent slopes, are the only soils in 
this capability unit. These soils formed on valley fill 
and benches in alluvium from sedimentary rock. They 
have a surface layer of clay loam and a subsoil of clay. 
Permeability is slow, and the available water capacity 


is 8 to 10 inches. Roots can penetrate to a depth of 
more than 60 inches. The average annual rainfall is 12 
ee 16 inches, and the frost-free season is 260 to 300 
ays. 

Rincon clay loam, 2 to 9 percent slopes, is the more 
extensive soil in this unit, Runoff is medium, and the 
hazard of erosion is slight where the soil is tilled and 
exposed. This soil is suited to dryfarmed grain, forage 
crops, row crops, and orchards and to irrigated pas- 
ture. It is used mainly for dryfarmed barley. 

All residue from dryfarmed grain should be 
returned to the soil to help reduce runoff and control 
erosion. The soil can be irrigated by sprinklers or con- 
tour furrows. Irrigation water should be applied to 
help conserve water and control erosion. Land leveling 
is needed for surface irrigation. Deep cuts that expose 
the subsoil should be avoided. Because of the slow 
permeability of the subsoil, care should be taken to 
prevent the formation of a perched water table. Out- 
jets and waterways should be controlled to help pre- 
vent gullying. 

Rincon clay loam, 9 to 15 percent slopes, is used 
mainly for homesites and related urban uses and for 
range, Runoff is medium to rapid, and the hazard of 
erosion is moderate to severe where the soil is tilled 
and exposed. 


CAPABILITY UNIT HWe5—(17) 

This unit consists of moderately well drained clay 
soils in the Capay and Cropley series, These soils are 
very deep and have slopes of 2 to 9 percent. They 
formed on fans and benches from sedimentary rock. 
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Permeability is slow, and the available water capac- 
ity is 8 to 10 inches. Roots can penetrate to a depth of 
more than 60 inches. Runoff is slow, and the hazard of 
erosion is slight where the soils are tilled and exposed. 
The average annual rainfall is 14 to 20 inches, and the 
frost-free season is 250 to 300 days. 

These soils are suited to irrigated pasture, alfalfa, 
small grain, and some orchard crops. They are used 
mainly for dryfarmed barley, volunteer hay, and 
homesites. 

The soils can be irrigated by sprinklers or contour 
furrows. The application rate for irrigation water 
should not exceed 0.15 inches per hour. The soils 
should be tilled only when moist. If they are worked 
when too dry, they form large, hard clods, and if 
worked when too wet, they puddle and seal over. 


CAPABILITY UNIT Uw-2(17) 


This unit consists of soils in the Brentwood, Omni, 
Rincon, and Sycamore series. These soils have slopes 
of 0 to 2 percent. They formed on flood plains and low 
terraces. They have a subsoil of clay loam, silty clay 
loam, and clay. Brentwood clay loam, wet, is the most 
extensive soil in this unit. 

Permeability is moderately slow and slow, and the 
available water capacity is 4 to 11 inches. The soils 
have a perched water table between depths of 40 and 
50 inches, Roots can penetrate to a depth of 40 to 
more than 60 inches. Runoff is slow or very slow, and 
the soils are ponded in places. There is no hazard of 
erosion where the soils are tilled and exposed. The 
average annual rainfall is 12 to 16 inches, and the 
' frost-free season is 250 to 300 days. 

These soils are suited to row crops, field crops, and 
alfalfa, They are suited to some orchard crops if inter- 
ceptor tile drains are installed and maintained. They 
are used mainly for tomatoes, sugar beets, head let- 
tuce, and alfalfa, Tomatoes and head lettuce are com- 
monly double cropped with barley. 

Excess surface water should be removed, and the 
soils should be irrigated in a way that controls the 
water table. 


CAPABILITY UNIT Iw-5(17) 

Capay clay, wet, 0 to 2 percent slopes, is the only 
soil in this capability unit. It formed on valley fill. It 
has a clay subsoil and a substratum of silty clay loam 
or clay. 

Permeability is slow, and the available water capac- 
ity is 6 to 8 inches. The depth to which roots can pen- 
etrate is limited to 40 to 50 inches by the water table. 
Runoff is very slow, and there is no hazard of erosion 
where the soil is tilled and exposed. The average 
annual rainfall is 14 to 16 inches, and the frost-free 
season is 250 to 300 days. 

This soil ig suited to row crops and forage crops. It 
is used mainly for tomatoes, head lettuce, sugar beets, 
apricots, alfalfa, walnuts, almonds, and irrigated pas- 
ture, Tomatoes and head lettuce are commonly double 
cropped with barley. 

Good management of irrigation water is necessary 
to reduce waterlogging and to avoid raising the water 
table. Drainage, such as by interceptor tile drains, is 


needed for long-lived, deep-rooted crops. If this soil is 
tilled when too dry, it forms large clods, and if tilled 
when too wet, it is likely to seal over. 


CAPABILITY UNIT Ys—0(17) 


Sorrento silty clay loam, sand substratum, and Lau- 
genour loam are the only soils in this capability unit. 
These soils have slopes of 0 to 2 percent. They are on 
flood plains, 

The Sorrento soil is well drained; artificial drainage 
has lowered the water table of the Laugenour soil to a 
depth of 60 inches in most places, Permeability is 
moderate and moderately slow in the upper part of 
the soils and rapid in the substratum. The available 
water capacity is 5 to 9 inches. Roots can penetrate to 
a depth of more than 60 inches. The average annual 
rainfall is 14 to 18 inches, and the frost-free season is 
250 to 300 days. 

These soils are suited to most crops grown in the 
county, They are used mainly for almonds and apri- 
cots. 

Irrigation water should be applied frequently and 
only in amounts needed by crops to reduce the loss of 
water and leaching of nutrients. Deep cuts that expose 
the sand substratum should be avoided. 


CAPABILITY UNIT Ifs—3(17) 


This unit consists of well drained and moderately 
well drained soils in the Rincon and Conejo series. 
These soils are very deep and have slopes of 0 to 2 
percent. They formed on low terraces and flood plains. 
They have a surface layer of clay loam and a subsoil 
or substratum of clay. 


Permeability is slow, and the available water capac- 
ity is 7 to 10 inches. Roots can penetrate to a depth of 
more than 60 inches, although the clay subsoil or sub- 
stratum restricts the movement of roots and water 
somewhat. Runoff is slow, and the hazard of erosion is 
slight where the soils are tilled and exposed. The aver- 
age annual rainfall is 12 to 25 inches, and the frost- 
free season is 260 to 300 days. 

These soils are suited to row crops, field crops, 
alfalfa, irrigated pasture, and some orchard crops. 
They are used mainly for almonds, apricots, tomatoes, 
sugar beets, alfalfa, and head lettuce. Tomatoes and 
head lettuce are commonly double cropped with barley. 

Irrigation water should be applied in a way that 
controls waterlogging and prevents formation of a 
perched water table. Deep cuts that expose the subsoil 
and substratum should be avoided. 


CAPABILITY UNIT TWe—-S(17) 


Capay clay, 0 to 2 percent slopes, and Clear Lake 
clay are the only soils in this capability unit. Capay 
clay is moderately well drained, and Clear Lake clay is 
poorly drained. On Clear Lake clay the natural drain- 
age has been altered by stream cutting, and the water 
table has been lowered to a depth of 60 inches or 
more, Permeability is slow, and the available water 
capacity is 8 ta 10 inches, Roots can penetrate to a 
depth of 60 inches. Runoff is very slow to slow, and 
there is no hazard of erosion where the soils are tilled 
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and exposed. The average annual rainfall is 14 to 25 
inches, and the frost-free season is 250 to 300 days. 

These soils are suited to row crops, field crops, dry- 
farmed grain, and some orchard crops. They are used 
mainly for apricots, almonds, tomatoes, head lettuce, 
alfalfa, and sugar beets. Tomatoes and head lettuce 
are commonly double cropped with barley. 

Excess surface water should be drained. Land level- 
ing is necessary in places for management of irriga- 
tion water, Irrigation water should be applied infre- 
quently and slowly over long periods because of the 
slow permeability. If the soils are worked when too 
dry, they form large clods, and if worked when too 
wet, they puddle and seal over. 


CAPARILITY UNIT I}e—-3(15) 

Perkins gravelly loam, 2 to 9 percent slopes, is the 
only soi] in this capability unit. 1t formed on old ter- 
races, It has a subsoil of gravelly clay loam. 

Permeability is slow in the subsoil, The available 
water capacity is 5 to 7 inches. Roots can penetrate to 
a depth of 36 to 50 inches. Runoff is slow to medium, 
and the hazard of erosion is slight to moderate where 
the soil is tilled and exposed. The average annual rain- 
fall is 14 to 18 inches, and the frost-free season is 260 
to 800 days. 

This soil is suited to vineyards, grain, and pasture. 
It is used mainly for pasture and homesites. 

This soil can be cultivated one year out of three. It 
should be cultivated across the slope to reduce runoff 
and erosion, Vineyards should be planted across the 
slope or on the contour, Cover crops grown in winter 
and spring can help control erosion. Waterways should 
not be cultivated and should be seeded, if necessary, to 
maintain vegetative cover. 


CAPABILITY UNIT Ife-35(15) 


Most of the acreage in this unit consists of well- 
drained soils in the Altamont and Diablo series. These 
soils are deep and have slopes of 9 to 15 percent. They 
formed on nplands. They have a surface layer and 
subsurface layer of clay. 

Permeability is slow, and the available water capac- 
ity is 6 to 8 inches. Roots can penetrate to a depth of 
40 to 60 inches. Runoff is slow to medium, and the 
hazard of erosion is slight to moderate where the soils 
are tilled and exposed. The average annual rainfall is 
a to 20 inches, and the frost-free season is 260 to 300 

jays. 

Also in this unit are areas of Linne clay loam, 5 to 
15 percent slopes. It is clay loam underlain by shale 
and sandstone. Permeability is moderately slow. Roots 
can penetrate to a depth of 20 to 40 inches. 

These soils are suited to dryfarmed grain, pasture, 
and hay. They are used mainly for barley and hay. 

The soils can be cultivated one year out of three. 
The clay texture causes limitations in the use and 
management of the Altamont and Diablo soils. If these 
soils are tilled when too dry, they form large clods, 
and if tilled when too wet, they puddle and seal over. 
Waterways should not be cultivated and should be 
seeded, if necessary, to maintain vegetative cover. 


CAPABILITY UNIT Ilw—-2(16) 


This unit consists of poorly drained and very poorly 
drained soils in the Egbert, Merritt, and Ryde series. 
These soils have slopes of less than 2 percent. They 
formed in old river channels and levees on the delta. 
Merritt and Ryde soils have a surface layer of loam 
and silt loam underlain by a layer of silt loam. Egbert 
soil has a surface layer of mucky clay loam and a sub- 
soil of slowly permeable clay. 

Permeability is moderate, and the available water 
capacity is 6 to 8 inches. Roots can penetrate to a 
depth of 40 to 60 inches. Runoff is very slow, and 
there is no hazard of erosion. The average annual 
rainfall is 12 to 16 inches, and the growing season is 
260 to 300 days. 

These soils are suited to corn, milo, asparagus, 
tomatoes, and irrigated pasture. They are used mainly 
for corn and asparagus. 

The soils are drained by a system of open drains 
and pumping. The water table is lowered to a depth of 
40 to 60 inches during the growing season, but it can 
be within a foot of the surface in winter. The soils 
should be irrigated in a way that prevents accumula- 
tion of salts and keeps the water table from rising. 


CAPABILITY UNIT [Ifw-S(16) 


Sacramento clay is the only soil in this capability 
unit. This soil is poorly drained and has slopes of less 
than 2 percent. It formed on rims of basins adjacent 
to the delta. 

Permeability is slow in the clay subsoil. The avail- 
able water capacity is 7 to 9 inches. The depth to 
which roots can penetrate is limited to 48 to 60 inches 
by the water table. Runoff is slow, and the soil is 
ponded in some places. There is no hazard of erosion 
where the soil is tilled and exposed. The average 
annual rainfall is 12 to 16 inches, and the frost-free 
season is 260 to 800 days. 

This soil is suited to field corn, sugar beets, toma- 
toes, asparagus, safflower, irrigated pasture, and dry- 
farmed grain. It is used mainly for sugar beets, field 
corn, and tomatoes. 

Drainage is necessary to remove excess water and 
maintain the rooting depth for crops. The soil should 
be irrigated in a way that controls waterlogging and 
keeps the water table from rising. If this soil is tilled 
when too dry, it forms large clods, and if tilled when 
too wet, it is likely to seal over. 


CAPABILITY UNIT HIw-10(16) 

This unit consists of mainly very poorly drained 
soils in the Kingile, Rindge, Shima, Venice, and 
Webile series, These soils have slopes of less than 2 
percent. They formed on the delta. They have a sur- 
face layer of muck underlain by muck or peat to a 
depth of 16 to more than 60 inches. The underlying 
mineral material is clayey except in Shima soils where 
it is sand. 

Permeability is rapid, and the available water 
capacity is 6 to 16 inches. Runoff is very slow. The 
hazard of soil blowing is moderate where the soils are 
tilled and exposed. The average annual rainfall is 12 
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re 16 inches, and the frost-free season is 250 to 310 
ays. 

These soils are suited to field corn, milo, asparagus, 
irrigated pasture, and tomatoes and to wildlife habi- 
tat. They are used mainly for field corn, asparagus, 
and irrigated pasture. 

The soils are drained by a system of open drains 
and pumping, The water table is lowered to a depth of 
2 to 5 feet during the growing season. To reduce sub- 
sidence (fig. 8) caused by oxidation, the water table 
should mot™bentowered beyond the depth needed for 
crop roots. Areas used for corn, milo, and tomatoes 
should be flooded after the harvest to control weeds, to 
make a firmer seedbed for spring planting, and to 
leach some salts. Flooded areas also make excellent 
habitat for waterfowl. The soils should be irrigated by 
spud ditches or by subirrigation. A ratio of about 2:1 
of cut over fill should be used in land leveling or shap- 
ing for irrigation. 


CAPABILITY UNIT ITs—3(17) 


This unit consists of moderately well drained _soils 
in the Antioch, Positas, and San Ysidro series. These 
soils have slopes of 0 to 2 percent. They formed on old 
terraces. They have a surface layer of loam and a sub- 
soil of clay. 

Permeability is very slow in the subsoil. The avail- 
able water capacity is 8.5 to 5 inches, Roots can pene- 
trate to a depth of 10 to 24 inches. Runoff is slow, and 
the hazard of erosion is slight where the soils are 
tilled and exposed. The average annual rainfall is 10 
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to 18 inches, and the frost-free season is 260 to 300 
days. 

These soils are suited to irrigated pasture, dry- 
farmed grain, and dryland pasture. They are used 
mainly for dryland pasture, but a few areas are used 
for irrigated pasture. 

The soils should be irrigated in a way that prevents 
waterlogging and prevents the formation of a perched 
water table over the clay subsoil, Deep cuts that 
decrease the depth to which roots can readily pene- 
trate or that expose the clay subsoil should be avoided. 


CAPABILITY UNIT IIs—4(17) 


Delhi sand, 2 to 9 percent slopes, and Briones fine 
sandy loam, 2 to 5 percent slopes, are the only soils in 
this capability unit, Delhi sand is the more extensive 
soil in this unit, This soil is somewhat excessively 
drained, very deep sand. It formed in wind-modified 
deposits of mixed origin. 

Permeability is rapid, and the available water 
capacity is about 3.75 inches. Roots can penetrate to a 
depth of more than 60 inches. Runoff is slow or very 
slow, and the hazards of soil blowing and water ero- 
sion are slight where the sdil is tilled and exposed. 
The average annual rainfall is 12 to 14 inches, and the 
frost-free season is 260 to 300 days. 

Delhi sand is suited to almonds and grapes. It is 
used mainly for almonds, but a few areas are used for 
walnuts. 

This soil should be irrigated by sprinklers, and 
application should be light and frequent. Cover crops 
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Figure 8.—Damage caused by subsidence on the Rindge soils, 
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should be planted and mowed by a rotary mower 
during the growing season to control soil blowing. 

Briones fine sandy loam, 2 to 5 percent slopes, is 
moderately deep over a weakly cemented layer. Perme- 
ability is moderately rapid in the upper part and mod- 
erately slow in the weakly cemented layer. The avail- 
able water capacity is 3.5 to 5 inches, Roots can 
penetrate to a depth of 30 to 40 inches. This soil is 
used mainly for homesites. A few areas are used for 
dryland walnuts. 


CAPABILITY UNIT I'Ve-1(15} 


This unit consists of well-drained soils in the Gilroy, 
Linne, and Los Gatos series. These soils have slopes of 
15 to 30 percent, They formed on foothills and 
uplands. They have a surface layer of loam and clay 
loam and a subsoil of clay loam. 

Permeability is moderately slow in the subsoil. The 
available water capacity is 4 to 8 inches. Roots can 
penetrate to a depth of 20 to 40 inches. Runoff is 
medium, and the hazard of erosion is moderate where 
the soils are bare. The average annual rainfall is 12 to 
25 inches, and the frost-free season is 260 to 300 days. 

These soils are suited to dryfarmed grain, volunteer 
hay, and range. They are used mainly for range. 

The soils should be cultivated no more than one year 
out of five to control erosion. Cultivating across the 
slope helps control erosion and conserve water. Water- 
ways should not be cultivated and should be seeded, if 
necessary, to maintain vegetative cover. 


CAPABILITY UNIT 1¥e~3(15) 


This unit consists of moderately well drained and 
well drained soils in the Antioch, Dibble, Kimball, Los 
Osos, Perkins, Positas, and Tierra series. These soils 
have slopes of 2 to 80 percent, They formed on ter- 
races and uplands. They have a surface layer of grav- 
elly loam, loam, silty clay loam, and clay loam and a 
subsoil of clay loam, gravelly clay loam, silty clay, and 
clay. 

Permeability is slow to very slow in the subsoil, The 
available water capacity is 3.5 to 6 inches, Roots can 
penetrate to a depth of 10 to 50 inches. Runoff is slow 
to rapid, and the hazard of erosion is slight to high. 
The average annual rainfall is 12 to 25 inches, and the 
frost-free season is 260 to 300 days. 

These soils are suited to dryfarmed grain, volunteer 
hay, and range. Where irrigation water is available, 
they are suited to irrigated pasture. They are used 
mainly for range. 

The soils should be cultivated no more than one year 
out of five to control erosion, Cultivation should be 
across the slope or on the contour. These soils can be 
irrigated by sprinklers. 


CAPABILITY UNIT 1¥e—S(15) 

Most of the acreage in this unit consists of well- 
drained soils in the Alo, Altamont, Diablo, and Sehorn 
series. These soils have slopes of 15 to 30 percent. 
They formed on uplands. They have a surface layer 
and subsurface layer of clay. Permeability is slow, and 
the available water capacity is 3.5 to 9 inches, Roots 
can penetrate to a depth of 25 to 60 inches. Runoff is 


medium, and the hazard of erosion is moderate where 
the soils are bare. The average annual rainfall is 12 to 
25 inches, and the frost-free season is 260 to 300 days. 

Also in this unit are soils of the Fontana-Altamont 
complex. The Fontana soil is silty clay loam 20 to 36 
inches deep to sandstone. It has moderately slow 
permeability. As much as 5 percent of the Fontana- 
Altamont complex consists of rock outcrops, making 
tillage somewhat difficult, 

These soils are suited to dryfarmed grain, volunteer 
hay, and range. They are used mainly for barley and 
range. 

The soils should be cultivated no more than one year 
out of four to control erosion. Cultivation should be 
across the slope or on the contour, Waterways should 
not be cultivated and should be seeded, if necessary, to 
maintain a vegetative cover. If tilled when too dry, the 
clayey soils form large clods, and if tilled when too 
wet, they puddle and seal over. 


CAPABILITY UNIT L¥e—9(16) 

Piper fine sandy loam is the only soil in this capabil- 
ity unit, This poorly drained soil formed on low 
mounds and ridges on the delta. It has slopes of 2 to 5 
percent. 

Permeability is slow in the subsoil. The available 
water capacity is 3 to 5 inches. Roots can penetrate to 
a depth of 20 to 26 inches. Runoff is slow to medium, 
and the hazard of soi} blowing is moderate where the 
soil is tilled and exposed. The average annual rainfall 
is 12 to 16 inches, and the frost-free season is 250 to 
800 days. 

This soil is suited to irrigated pasture and to dry- 
farmed grain and pasture. It is used mainly for dry- 
farmed grain and pasture. 

Sprinkler irrigation is the best method on these 
soils. Applications of water should be frequent and 
light to prevent the leaching of nutrients and raising 
the water table. Cuts as much as 6 feet deep may be 
needed to level the surface for irrigation. If the land 
is leveled, the surface soil should be stockpiled and 
manure added to the cut areas. 


CAPABILITY UNIT 1¥w-4(16) 


Piper loamy sand and Piper sand are the soils in 
this capability unit, These soils are very poorly 
drained and are sandy to a depth of 60 inches. They 
have slopes of less than 2 percent. They formed on old 
dunes on the delta that have been cut and filled during 
land leveling for irrigation. 

Permeability is moderate to rapid, and the available 
water capacity is 8 to 4 inches. Roots can penetrate to 
a depth of 30 to 50 inches. Runoff is very slow, and 
soil blowing is a hazard where the soils are tilled and 
exposed, The average annual rainfall is 12 to 16 
inches, and the frost-free season is 250 to 300 days. 

These soils are suited to irrigated pasture. They are 
also suited to alfalfa where the water table is kept 
below a depth of 5 feet. 

The soils are drained by open drains and pumping. 
They can be irrigated only by surface irrigation. 
Applications of water should be frequent and light to 
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prevent the leaching of nutrients and raising the 
water table, 


CAPABILITY UNIT [¥w-6(27) 


This unit consists of somewhat poorly drained, 
poorly drained, and very poorly drained soils in the 
Marcuse, Omni, Pescadero, Sacramento, and Solano 
series. These soils are moderately deep or deep and 
have slopes of less than 2 percent. They formed in 
small valleys and on rims of basins, They are moder- 
ately affected by salts and alkali. They have a surface 
layer of sand, loam, clay loam, silty clay, or clay and a 
subsoil of clay loam or clay. 

Permeability is slow and very slow in the subsoil. 
The available water capacity is 4 to 9 inches. The 
water table is at a depth of 24 to more than 60 inches. 
Roots can penetrate to a depth of 20 to 60 inches. 
Runoff is slow and very slow, and the soils are ponded 
in places, The hazard of erosion is slight where the 
soils are tilled and exposed. The average annual rain- 
fall is 10 to 19 inches, and the frost-free season is 250 
to 300 days. : 

These soils are suited to irrigated pasture, sugar 
beets, milo, and barley. They are used mainly for irri- 
gated pasture and some milo. 

The soils should be leached with large amounts of 
water, and soil amendments should be applied to 
remove excess salts and alkali, Drainage is necessary 
to remove excess water before applying such soil 
amendments as gypsum or sulphur. Generally, the 
upper 12 inches of the surface layer can be reclaimed 
and maintained. Irrigation is necessary to prevent 
accumulation of salts, Applying irrigation water is 
difficult because of the slow or very slow permeability 
and slow water intake rate. 


CAPABILITY UNIT VIe-1(15) 


This unit consists of moderately well drained to 
somewhat excessively drained soils in the Alo, Alta- 
mont, Briones, Diablo, Dibble, Fontana, Gilroy, Kim- 
ball, Lodo, Los Gatos, Los Osos, Millsholm, Sehorn, 
and Tierra series, These soils have slopes of 5 to 50 
percent. They formed on uplands and terraces. They 
have a surface layer and subsoil of loam, loamy sand, 
gravelly clay loam, clay loam, silty clay loam, and clay, 

Permeability is rapid to very slow, and the available 
water capacity is 2 to 9 inches. Roots can penetrate to 
a depth of 10 to 60 inches. Runoff is medium to rapid, 
and the hazard of erosion is moderate to high where 
the soils are bare. The average annual rainfall is 12 to 
25 inches, and the frost-free season is 250 to 300 days. 

These soils are suited to range, wildlife habitat, and 
watershed. 

The soils should be seeded to annual grasses and 
legumes if the plant cover has deteriorated. 


CAPABILITY UNIT VIw-1(16) 

Joice muck is the only soil in this capability unit. 
This very poorly drained soil formed on tidal areas 
adjacent to the Sacramento-San Joaquin River. It has 
slopes of less than 2 percent. It has a surface layer 
and subsurface layer of muck. 

Permeability is moderate, and the available water 


capacity is 5 to 7 inches, The water table is at a depth 
of 12 to 36 inches. It limits the rooting depth of all 
plants except hydrophytic plants, Runoff is yery slow, 
and the soil is ponded in places. There is no hazard of 
erosion. The average annual rainfall is 12 to 16 inches, 
and the frost-free season is 260 to 300 days. 

This soil is suited to saltgrass pasture and wildlife 
habitat. It is used mainly for saltgrass pasture. 

Levees and tidal gates should be used to control 
water at high tide and floods in winter. 


CAPABILITY UNIT Viw-1(17) 


This unit consists of poorly drained and very poorly 
drained soils in the Marcuse, Pescadero, and Solano 
series. These soils are moderately deep to deep and 
have slopes of less than 2 percent. They formed in 
small upland valleys and on rims of basins. They are 
strongly affected by salts and alkali. They have a sur- 
face layer of loam, clay loam, and clay and a subsoil of 
clay loam and clay. 

Permeability is slow and very slow in the subsoil. 
The available water capacity is 4 to 7 inches, The 
water table is at a depth of 36 to more than 60 inches. 
Roots of salt-tolerant plants can penetrate to a depth 
of 36 to 60 inches. Runoff is slow to very slow, and the 
hazard of erosion is slight to moderate where the soils 
are tilled and exposed. The average annual rainfall is 
ao to 19 inches, and the frost-free season is 250 to 300 

ays. 

These soils are suited to irrigated pasture and dry- 
uae pasture. They are used mainly for dryland pas- 
ure. 

Soil amendments such as gypsum or sulfur should 
be applied when the soils are leached with large 
amounts of water, Drainage is necessary to remove 
excess water, lrrigation helps prevent accumulation of 
salts. Leveling is necessary for good water manage- 
ment, but deep cuts that expose the subsoil should be 
avoided. Irrigated pasture should be planted to salt- 
tolerant grasses and legumes. 


CAPABILITY UNIT Vtle—1 (15) 


This unit consists of somewhat excessively drained 
to well-drained soils in the Alo, Altamont, Briones, 
Felton, Fontana, Gaviota, Gilroy, Lodo, Los Gatos, Los 
Osos, Millsholm, Sehorn, and Vallecitos series and 
Rock outcrop. The soils have slopes of 5 to 75 percent. 
They formed on uplands. They have a surface layer and 
subsoil of loamy sand to clay. 

Permeability is rapid to slow, and the available 
water capacity is 2 to 8 inches, Roots can penetrate to 
a depth of 10 to 60 inches. Runoff is rapid or very 
rapid, and the hazard of erosion is high or very high 
where the soils are bare. The average annual rainfall 
is 12 to 30 inches, and the frost-free season is 250 to 
300 days. 

These soils are suited to range, wildlife habitat, and 
watershed. 

Grazing should be controlled to maintain an ade- 
quate cover of plants to reduce erosion. Suitable 
annual grasses and legumes should be seeded in criti- 
cal areas to help control erosion. 
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CAPABILITY UNIT Yitle-1(15) 


This unit consists of somewhat excessively drained 
and excessively drained soils and quarries and rock 
outcrops on uplands. The soils have slopes of 15 to 75 
percent. They are loamy sands, loams, silt loams, and 
clay loams. 

Roots can penetrate to a depth of less than 20 
inches. Runoff is rapid to very rapid. The hazard of 
erosion is high to very high where the soils are bare. 
ee areas are suited to wildlife habitat and water- 
shed. 

Preventing and controlling fires is the main concern 
of management. 


CAPABILITY UNIT VIIIw—1(16) 


Reyes silty clay and Fluvaquents are the only soils 
in this capability unit. These soils have slopes of less 
than 2 percent, They formed on tidal flats of the San 
Pablo Bay and on small islands in the river or sloughs 
on the delta. They are very poorly drained and are 
subject to inundation by high tides or to flooding in 
winter, 

The Reyes soil has a surface layer and subsurface 
layer of silty clay. The Fluvaquents are stratified 
sandy loam, loam, silt loam, and silty clay loam and 
contain lenses of organic material. 

These soils are suited to wildlife habitat and recrea- 
tion areas, 


Predicted Yields 


Table 2 shows the predicted yields of the principal 
crops grown in the county under optimum manage- 
ment, the type of management that experience, field 
trials, and research findings have shown will give the 
highest yields currently possible. 

The predicted yields are based on information fur- 
nished by farmers, on observations made by the soil 
scientists who surveyed the county, and on suggestions 
furnished by crop specialists in the Soil Conservation 
Service, the Agricultural Extension Service, and the 
California Agricultural Experiment Station. More 
information was available for some soils than for 
others. If little or no information was available for a 
particular soil, or if the specified crop is not grown on 
the soil, yield estimates are based on comparison with 
similar soils. 

Several important limitations should be kept in 
mind when using the yield estimates in_table 2. First, 
the figures are estimates, or predictions. Second, the 
figures are averages of what can be expected over a 
period of years; in any given year, the yield can be 
considerably higher or lower than the average. Third, 
there is considerable variation within some soils, and 
this was considered in making the predictions. 

This information on yields is most useful immedi- 
ately after the survey is released. New. developments 
in crop breeding, in control of insects and disease, and 
in use of fertilizer, tillage, irrigation, and drainage 
can change yields. 

The following paragraphs give the cropping 
sequence, rates of planting and fertilization, and 
amounts of irrigation water that were assumed in 


estimating the yields for the crops specified in_table 2. 
All fertilizer needs are given in the elemental form— 
for example, pounds of actual nitrogen per acre. 

IRRIGATED BARLEY. Barley is double cropped follow- 
ing other irrigated crops, such as tomatoes and head 
lettuce. Late in fall or early in winter, 80 to 100 
pounds of barley are planted per acre, About 6 inches 
of irrigation water are applied in March and April, 
depending on rainfall. Tomatoes and head lettuce are 
then planted after barley has been harvested, usually 
in June. Fertilizers are generally not needed for maxi- 
mum yields because of residual nitrogen used on the 
tormatoes and head lettuce. 

Corn. About 15 pounds per acre of adapted hybrid 
seed are planted between April 15 and May 15, The 
seed is treated for protection against diseases and 
insects. About 200 pounds of nitrogen and 40 pounds 
of phosphorus are applied per acre. Merritt soils 
require 100 to 120 pounds of nitrogen per acre 
annually. Weeds are controlled during the growing 
season by two or three shallow cultivations or by 
chemicals, About 4 acre-feet of irrigation water per 
acre are used annually. Insecticides are applied as 
needed. Corn is harvested late in fall or early in 
winter. Cornfields are frequently flooded after the 
crop has been harvested to control weeds and reduce 
salts. Corn is an important food for wildlife. A few 
rows are left unharvested in some fields and used for 
pheasant cover. 

ALFALFA, A typical cropping sequence consists of 4 
years of alfalfa followed by 2 or 3 years of row or 
field crops, The seed is inoculated prior to seeding and 
is drilled at a rate of 10 to 12 pounds per acre. In the 
summer or in fall following planting, 15 to 25 pounds 
of phosphorus are applied. Alfalfa needs 3.5 acre-feet 
of irrigation water per acre annually on Brentwood, 
Capay, and Rincon soils and as much as 4.5 acre-feet 
per acre annually on Piper loamy sand. 

GRAIN SORGHUM. Between May 1 and June 15, 15 to 
20 pounds of treated seed of an adapted hybrid vari- 
ety are planted per acre. From 75 to 125 pounds of 
nitrogen are applied per acre. Weeds are controlled by 
two or three shallow cultivations or by chemicals. 
Between 3.0 and 3.5 acre-feet of water per acre are 
applied annually. Some areas on the delta are flooded 
in winter to control weeds, to reduce salts, and to firm 
up the seedbed for spring cultivation. 

Sucar BEETS. Sugar beets require 100 pounds of 
nitrogen per acre per crop. About 3.5 acre-feet of irri- 
gation water per acre are applied annually. Thinning 
is done either mechanically or by hand. Weeds are 
controlled by four to six shallow cultivations or by 
chemicals. 

ASPARAGUS. Asparagus roots are planted in 6- to 8- 
foot rows. From 1 to 2 acre-feet of water per acre are 
applied. Fertilizers are not used. Weeds are controlled 
by light cultivation throughout the summer, Aspara- 
gus is harvested from late in spring through the early 
part of summer. After harvest, asparagus is allowed 
to grow to maturity, and the tops are cut off by a 
rotary mower after the first killing frost. 

HEAD LETTUCE. Lettuce is planted late in June or 
early in July. It needs 4 to 4.5 acre-feet of irrigation 
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TABLE 2.—Predicted average yields per acre of 


{No estimates are given for soils on which a particular crop is not grown or for soils to which the crop is not 


Trrigated crops 


Corn 


Alfalfa Grain 


Asparagus 
sorghum 


Alo clay, 15 10 80 percent slopes.-..._.-.--.- 
Altamont clay, 9 to 15 percent slopes 
Altamont clay, 15 to 30 percent slopes. - 
Antioch loam, 0 to 2 percent slopes __ 
Antioch loam, 2 to 9 percent slopes. 
Botella clay loam, 0 to 2 percent slopes 
Botella clay loam, 2 to 9 percent slopes 
Brentwood clay Joam .___. 
Brentwood clay loam, wet... 
Capay clay, 0 to 2 percent slope: 
Capay clay, 2 to Y percent slopes 
Capay cley, wet, 0 to 2 percent slopes_ 
Clear Lake clay. Ao ee see 
Conejo clay loam, 0 to 2 percent slopes. 
Conejo clay loam, 2 to 5 percent slopes__ 
Conejo clay loam, clay substratum, 0 to 2 per- 
cent slopes. 
Cropley clay, 2 to 5 percent slope 
Delhi sand, 2 to 9 percent slopes. - 
Diablo clay, 9 to 15 percent slopes ... 
Diablo clay, 15 to 30 percent slopes 
Egbert mucky clay loam 
Kimball gravelly clay loam, 2 to 9 Dercent 
slopes. 
Kingile muck~ 
Laugenour loam__ 
Linne clay loam, 5 to 15 percent slopes 
Linne clay loam, 15 to 30 percent slopes 
Los Osos clay loam, 15 to 30 percent slop 
Marcuse sand 
Marcuse elay.__ --- 
Marcuse clay, strongly alkali. 
Merritt loam-...- 
Omni clay loam__ 
Pescadero clay loam-. 
Piper sand mi : = 
Piper loamy sand... 
Piper fine sandy loam 
Rincon clay loam, 0 to 2 percent slopes. tea 
Rincon clay loam, 2 to 9 percent slopes . - 
Rincon clay loam, 9 to 15 percent slopes_. = 
Rincon clay loam, wet, 0 to 2 percent slopes. __ 
Rindge muck ___ 
Ryde silt loam 
Sacramento clay 
Sacramento clay, alkali. 
San Ysidro loam 
Sehorn clay, 15 to 20 percent slopes 
Shima muck. . 
Solano loam_- 
Solano loam, strongly ‘alkali 
Sorrento silty clay loam_-_-___-- 
Sorrento silty clay loam, sand substratum. 
Sycamore silty clay loam 2 
Syeamore silty clay loam, clay substratum... 
Tierra loam, 2 to 9 percent slopes... . 
Venice muck. 
Webile muck .. ee 
Zamora silty clay joam, 0 to 2 percent slopes... 
Zamora silty clay loam, 2 to 5 


5 pereent. slopes___|_ 


' Barley is double cropped with other irrigated crops, such as tomatoes and head lettuce. It is planted Jate in fall or early in winter and 
irrigated onee during March or April. Tomatoes and lettuce are planted after the barley has been harvested, usually in June. 
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principal crops under optimum management 


guited. Some soils are not listed because yield data were not available or the soils are not used for crops] 
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Irrigated crops—Continued 


Dryfarmed crops 


borer Tomatoes Almonds Apricots Grapes Walnuts Pasture Barley Hay 
ead) 
Cartons Tons Pounds Tons Tons Cut AUM? Ct Toms 


* AUM is animal unit months, a term used to express the carrying capacity of pasture. It is the number of animal units, or 1,000 pounds 


of live weight, that can be carried on an acre of pasture each month without injury to the sod. 
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water per acre. During the growing season, 150 
pounds of nitrogen are used. Weeds are controlled by 
cultivation. 

TOMATOES, About 3.5 acre-feet of irrigation water 
per acre are applied annually. About 125 pounds of 
nitrogen and 40 pounds of phosphorus are applied as 
needed, Weeds are controlled by three to five shallow 
cultivations. Thinning is done by mechanical means or 
by hand. Insects are controlled as necessary, 

ALMONDS. Almonds generally require about 40 
pounds of nitrogen per acre annually. A winter cover 
crop of volunteer annual grasses and forbs reduces 
soil blowing and water erosion. Irrigation is limited to 
sprinklers on Delhi sand. Four or five applications 
totaling 18 inches of water are made. About 1.5 to 2 
acre-feet of water per acre are applied. 

APRICOTS. These trees require 40 to 60 pounds of 
nitrogen per acre annually, A winter cover crop is 
generally grown, but some orchards are being con- 
verted to permanent grass cover that helps reduce soil 
blowing and water erosion. Apricots use about 2 acre- 
feet of irrigation water per acre annually. 

GRAPES. Grapes require 40 to 60 pounds of nitrogen 
per acre annually. The winter cover crop is volunteer 
annuals, grasses, and forbs that reduce soil blowing 
and water erosion, Grapes need about 1 acre-foot of 
irrigation water per acre annually. 

WALNUTS. These trees require 100 to 150 pounds of 
nitrogen per acre annually, in two separate applica- 
tions, A green manure crop of volunteer annual 
grasses and forbs is allowed to grow during the rainy 
season and is disked under in the spring. 

IRRIGATED PasTURE. The seeding mixture usually 
consists of 2 pounds of alfalfa, 3 pounds of narrowleaf 
trefoil, or 2 pounds of Ladino clover and 8 pounds of 
Goars fescue or 5 pounds of Akaroa orchardgrass per 
acre, Eight pounds of prairie brome is sometimes used 
for quick cover. For Marcuse, Omni, and Solano soils, 
5 pounds of narrowleaf trefoil and 10 pounds of Goars 
fescue per acre are usually planted. About 120 to 150 
pounds of nitrogen and 30 to 40 nounds of phospho- 
rus per acre are applied prior to irrigation in 4 or 5 
applications, About 4 acre-feet of water per acre are 
applied annually. 

New pastures are mowed to control weeds when 
plants are 6 inches high. They are grazed when plants 
are 8 to 10 inches high. Pastures are not grazed when 
wet. They are divided into three or more fields, graz- 
ing is rotated, and about 21 days of regrowth are 
allowed after each grazing, Animals are removed from 
a pasture when the plants are about 4 inches high. 
Maximum growth period and maximum stocking rates 
are between April 15 and October 15. Coarse stems 
are mowed to promote uniform growth and to prevent 
bunching. Droppings are scattered by light harrowing, 

DRYFARMED BARLEY. Treated seed of improved vari- 
eties of barley is planted at a rate of 100 pounds per 
acre, A seedbed is prepared by disking after the first 
rains in November or December. Barley is planted in 
one or more years out of five. Stubble, volunteer 
barley, and annual grasses are grazed during the 
other years. Fertilizers are not used. 


DRYFARMED Hay. Annual grasses, forbs, and volun- 
teer grain are cut in June and used for supplemental 
feed for livestock, In some years dryfarmed barley 
fails to mexe a good crop because of small amounts or 
poor distribution of rain, and it is cut for hay. 


Storie Index Ratings * 


The soils of the county are listed in table 3 and are 
rated according to the Storie index . This index 
expresses numerically the relative degree of suitability 
of a soil for general intensive farming as it is prac- 
ticed at the time of evaluation. The rating is based on 
soil characteristics only and is obtained by evaluating 
such factors as soil depth, surface texture, subsoil 
characteristies, drainage, salt and alkali content, and 
relief, Other factors, such as availability of water for 
irrigation, climate, and distance from markets, that 
might determine the desirability of growing certain 
plants in a given locality are not considered. There- 
fore, the index alone should not be considered as a 
direct indicator of land value. Where economic factors 
are known, however, the Storie index provides addi- 
tional objective information for comparisons of land 
values, 

Four general factors are considered in the index 
rating. These factors are A, the characteristics of the 
soil profile and soil depth; B, the texture of the sur- 
face soil; C, dominant slope of the soil; and X, other 
factors more readily subject to management or modifi- 
cation, In this county the X factors include drainage, 
flooding, salt and alkali content, general nutrient level 
of the soil, surface microrelief, and the hazard of ero- 
Hides Some soils have more than one of these limita- 
ions. 

Each of the four general factors is evaluated on the 
basis of 100 percent. A rating of 100 percent 
expresses the most favorable or ideal condition, and 
lower percentage ratings are assigned for conditions 
that are less favorable for crop production, Factor 
ratings are selected from tables prepared by relating 
soil properties and plant growth. 

The index rating for a soil is obtained by multiply- 
ing the four factors, A, B, C, and X; thus, any factor 
may dominate or control the final rating. For example, 
a soil such as Brentwood clay loam, wet, may have a 
good, permeable profile warranting a rating of 95 per- 
cent for factor A; a workable surface texture requir- 
ing some care in handling warranting a rating of 85 
percent for factor B; a smooth, nearly level surface 
warranting a rating of 100 percent for factor C;anda 
slight to moderate drainage problem as a result of 
local seepage warranting a rating of 80 percent for 
factor X. Multiplying these four factors gives an 
index rating of 65 for this soil, If the drainage prob- 
lem is corrected, the Storie index should be reeval- 
uated by assigning a value of 100 to the X factor to 
reflect the changed conditions. 

Soils are placed in grades according to their suita- 
bility for general intensive farming as shown by their 


2 By Gorpon L. HuntrneTon, 


lecturer and soil specialist, 
University of California, Davis, 
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TABLE 3.—Storie index ratings of the soils 


(‘The symbol < means less than] 
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See footnotes at end of table. 


Map Soil rating factors 
symbol Soil Index | Grade} Limitation in factor X 
A B c xX 
AaE Alo elay, 15 to 30 percent slopes. 60 60 65 100 2a 4 
AaF Alo elay, 30 to 50 percent slopes_ 50 60 40 100 12 5 
AaG Alo clay, 50 to 75 percent slopes__- 50 60 20 100 6 6 
AbD Altamont clay, 9 to 15 percent slope: 70 60 85 100 36 4 
AbE Altamont cluy, 15 to 30 percent slopes___.-.- 70 60 65 100 27 4 
AcF Altamont-Fontana complex, 30 to 50 pereent | 
Slopesitus ea ieoseceset seems. me ne eee 66 72 40 100 19 5 
AcG Altamont-Fontana complex, 50 to 75 percent 
slopes: 222) esaee eee. 67 70 20 100 9 6 
AdA Antioch loam, 0 to 2 percent slopes. - 45 100 100 90x95 38 4 | Nutrient level; alkali. 
Adc Antioch loam, 2 to 9 percent slopes 45 100 95 90x95 36 4 | Nutrient level; alkali. 
BaA Botella clay loam, 0 to 2 percent slopes__ 95 85 100 100 81 1 
BaC Botella clay loam, 2 to 9 percent slopes_ 95 85 95 100 | 17 2 
Bo Brentwood clay loam eo 95 85 100 100 | 81 1 
Be Brentwood clay loam, wet--- aoe 95 85 100 80 65 2 | Drainage. 
BdE | Briones joumy sand, 5 to 30 percent slopes_.--/ 70 | 80 80 85: 38 4 | Nutrient level. 
BdE2 Briones loamy sand, 15 to 30 percent slopes, i 
eroded. 2222240 enccpece ee setys amet 60 $0 65 85x75 20 4 | Nutrient level; erosion. 
BdF _ Briones loamy sand, 90 to 50 percent slopes--- 60 80 40 R85 16 5 | Nutrient level. 
BdFe Briones loamy sand, 30 to 50 percent slopes, | 
ervded.._.-------- cee he eres 60 80 | 40 85x70 11 5 | Nutrient level; erosion. 
BeB Briones fine sandy loam, 2 to 5 percent slapes. - 80 100 — 95 a5 65 2 | Nutrient level. 
CaA Capay clay, 0 to 2 percent slopes. __.- 90 60 100 100 54 3 
Cal Capay clay, 2 to 9 percent slopes. . “ 90 60 95 100 51 Bs) 
CbA Capay clay, wet, 0 to 2 percent slopes. = 90 60 100 80 43 3 | Drainage. 
Ce Clear Lake clay. _.._..-.---------- a 90 60 100 90 49 3; Drainage. 
CeA Conejo clay loam, 0 Lo 2 percent slope: iz 100 85 100 100 85 1 
CeB Conejo clay loam, 2 to & pereent slopes. oe 100 85 95 100 81 1 
ChA Conejo elay loam, clay substratum, 0 to 2 per- 
cent slopes..-..-----. sea 80 85 100 100 68 2 
CkB Cropley clay, 2 to 5 percent slopes.__- $ 90 60 95 100 61 a 
CoE Cut and fill land-Diablo complex, 9 to 30 per- 
eent sloper. 
Not rated. 
CnE Cut and fill land-Los Osos complex, 9 to 30 
percent slopes. : 
Not rated. i 
CoE Cut and fill land-Millsholm complex, 9 to 30 | 
| percent slopes. 
: Not rated. 
CoF | Cut and Sil land-Millsholm complex, 30 to 50 
percent slopes. 
Not rated. 
DeC Delhi sand, 2 to 9 percent slopes. - - 100 60 | 90 90 49 8 | Nutrient level. 
DdD Diablo clay, 9 to 15 percent slopes ag 70 60 85 100 36 4 
OdE Diublo clay, 15 to 30 percent slopes- 70 60 , 65 100 27 4 
DdF Diablo clay, 30 to 50 pereent slopes... ..---- 70 60 40 100 17 5 
DeE Dibble silty clay loam, 15 to 30 percent slopes - 65 90 65 95 36 4 | Nutrient level. 
DeF Dibble silty clay loam, 30 to 50 percent slopes - 65 90 40 95 22 4 | Nutrient level. 
Ea Egbert mucky clay loam_- -- ae =a 90 90 100 40 32 4 | Drainage. 
FaG Felton loam, 50 to 75 percent slopes 4 80 100 20 90 14 5 | Nutrient level. 
Fe Fluvaquents.......-.-.---- ss a 100 100 100 <10 <10 6 | Flooding. 
Fd Fontana-Altamont complex !.--.-.- 64 76 65 100 32 4A 
GeA Garretson loam, 0 Lo 2 percent slopes. 100 100 100 100 100 1! 
GaB Garretson loam, 2 to 5 percent slopes. -. - 100 100 95 100 95 1} 
GbE Gaviota sandy loam, 15 to 30 percent slopes... 40 95 65 95 28 4 | Nutrient level. 
GbF Gaviotu sandy loam, 30 to 50 percent slopes. - 40 95 40 95 14 5 | Nutrient level. 
GbG Gaviota sandy loam, 50 to 75 percent slopes-- 40 95 20 95 7 6 | Nutrient level. 
GcE Gilroy clay loam, 15 to 30 percent slopes... --- 60 90 65 100 35 4 
GeF ° Gilroy clay loam, 30 to 50 percent slopes. .__. 60 90 40 100 22 4 
GcG | Gilroy clay loam, 50 to 75 percent slopes - 50 90 20 100 9 6 : 
Ja | Joice muck...__..-___------.--------------- 100 100 100 30x15 iy 6 | Drainage; flooding; 
\ salinity. 
KaC Kimball gravelly clay loam, 2 to 9 percent 
Kak 45 80 95 95 32 4 | Nutrient level. 
al 
45 380 80 95 27 4 | Nutrient level. 
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TABLE 3.—-Storie index ratings of the sotls—Continued 


Map Soil rating factors 
symbol Soil cae Index | Grade | Limitation in factor X 
A B Cc x 

Kb Kingile muck 2 80 100 100 40 32 4 | Drainage. 

La Laugenour loam_-__-_ : ae = 90 100 100 85 qT 2 | Drainage. 

LbD Linne clay loam, 5 to 15 percent sbopes_ 60 85 85 100 43 3 

LbE Linne clay loam, 15 to 30 percent slopes 60 85 65 100 33 4 

LecE Lodo clay loam, 9 to 30 percent slopes... _ 40 85 80 100 27 4 

LeF Lodo clay loam, 30 to 50 percent slopes 40 85 40 100 14 5 

LeG Lodo clay loam, 50 to 75 percent slopes 40 85 20 100 va 6 

Ld Lodo-Rock outcrop complex. ___.._.__ 40 50 | 20-65 100 2-18 5-6 

LeE Los Gatos loam, 15 to 30 percent slopes 60 100 65 95 87 4 | Nutrient level. 
LeF Los Gatos loam, 30 to 50 percent slopes 60 100 40 95 23 4 | Nutrient level. 
LeG Los Gatos loam, 50 to 75 percent slopes_. 60 ' 100 20 95 11 5 | Nutrient level. 
LhE Los Osos clay loam, 15 to 30 percent slopes. 55 85 65 100 30 4 

LhF Los Ogos clay loam, 30 to 50 percent slopes. __ 55 85 40 100 19 5 

LhG Los Osos clay loam, 60 to 75 percent slopes_ 55 85 20 100 9 6 

Lk Los Osos-Los Gatos complex !_____. 57 92 20 97 10 5 | Nutrient level. 
Lm Los Robles clay luam.._ 95 86 100 100 81 L 

Ma Marcuse sand_ 80 60 100 60x80 23 4 | Drainage; alkali 

| (subsoil), 

Mb Marcuse clay 90 50 100 60x60 16 5 | Drainage; alkali. 
Mc Marcuse clay, strongly alkali 90 50 100 60x30 8 6 | Drainage; alkali. 
Md Merritt loam _ 100 100 100 60 60 2 | Drainage; flooding. 
MeE Millsholm loam, 15 to 30 percent slopes_ 40 100 65 95 25 4 | Nutrient level. 
MeF Millsholm loam, 80 to 60 percent slopes___ 40 100 40 95 15 5 | Nutrient level. 
MeG Millsholm loam, 50 to 70 percent slopes. 40 100 20 95 8 6 | Nutrient level. 
Oa Omni clay loam_._ uh is ni 90 85 100 80 61 2 | Drainage. 

Ob Omni silty clay. __ oe oa 90 70 100 30x60 25 4 | Drainage; salinity. 
PaC Perkins gravelly loam, 2 to 9 percent slopes... -| 10 70 95 95 44 8 | Nutrient level. 
Pab Perkins gravelly loam, 9 to 15 percent slopes__ 70 70 86 95 39 4 | Nutrient level. 
Pb Pescadero clay loam. - 40 85 100 30 27 4 | Alkali. 

Pc Pescadero clay loam, st 40 85 100 60 20 4 | Alkali. 

Pd Piper sand 100 60 100 60 36 4 | Salinity. 

Pe Piper loamy sand._ 100 80 100 40 82 4 | Drainage. 

Ph Piper fine sandy loam_.__ ag 60 100 95 40 28 4 | Drainage. 

PkA Positas loam, 0 to 2 percent slopes 55 100 100 95 52 3 | Nutrient level. 
PkC Positas loam, 2 to 9 percent slopes 55 100 95 95 50 3 | Nutrient level, 
Qa Quarry * <10 G3 eceeuesfbetes colce, <10 6 

Ra 90 10 100 10 6 @ | Tidal overflow. 
RA | 80 85 100 100 68 2 

RbC | 80 85 96 100 65 2 

RbD 80 85 90 100 61 2 

RcA 80 85 100 BO 54 3 | Drainage. 

Rd 100 100 100 40 40 3 | Drainage. 

Re Rock outcrop-Xerorthents association ?______.|.-.-._-].--...-|....-__|--.--- ----| <10 6 

Rh Ryde silt loam 100 100 100 50 50 3 | Drainage. 

Sa Sacramento clay -. 85 60 100 90 49 3 | Drainage. 

Sb Sacramento clay, all 85 60 100 90x80 39 4 | Drainage; alkali. 
Sc San Ysidro loam_.....__ 45 100 100 95 48 3 | Nutrient level. 
SdE Sehorn clay, 15 to 30 percent slopes. 70 60 65 100 27 4 

SdF Sehorn clay, 30 to 50 percent slopes. 70 60 40 100 17 5 

$dG Sehorn clay, 50 to 75 percent slopes. 60 60 20 100 7 6 

Se Shima muck 80 100 100 40 32 4 | Drainage, 

Sh Solano loem 40 100 100 | 80x80x90 23 4 |} Drainage; alkali; 

microrelief. 
Sk 40 100 100 | 80x60x90 17 5 | Drainage; alkali; 
microrelief. 

Sm 100 90 100 100 90 1 

Sn 80 90 100 100 72 2 

So 100 90 100 90 81 1 | Drainage. 

Sp Sycamore silty clay loam, clay aubstratum _ 95 90 100 90 7 2 | Drainage. 

TaC Tierra loam, 2 to 9 percent slopes. 60 95 95 90 49 3 | Nutrient level. 
TaD Tierra loam, 9 to 15 percent slopes 60 95 B5 90 44 3 | Nutrient level. 
TaE Tierra loam, 15 to 30 percent slopes. 60 95 66 90 33 4 | Nutrient level. 
Ub Urbansland sco 28a foe oe Late ace d| whe wee [eebwca| no aes [de cece os <10 6 

VaF Vallecitos loam, 30 to 50 percent slop 35 95 40 95 13 5 | Nutrient level. 
Vb Venice muck. sit oid 100 100 100 40 40 3 | Drainage. 

Wa Webile muck_ oe ik é 80 100 100 40 32 4 | Drainage. 

ZaA Zamora silty clay loam, 0 to 2 percent slopes. . 95 90 100 100 86 1 

ZaB Zamora silty clay loam, 2 to 5 percent slopes. - 96 90 95 100 81 1 


? Rated according to proportion of dominant soils in this complex. 
? Rated nonagricultural because of unfavorable conditions of terrain or type of use. 
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Storie index ratings. The six grades and their range 
in index ratings are: 


Index rating 


Grade: donc c52ee soo aces meee 80 to 100 
Grade 2 -- -. 60to 80 
Grade 3 -_ --. 40 to 60 
Grade: 4. oi 3-252 sso sens 2. 20 to 40 
Grade: Dv 2css2 22 sce Sede 10 to 20 
GTR66G ccmemeiwenndoccveaseans= Less than 10 


Soils of grade 1 are well suited to general intensive 
farming. Grade 2 soils are also well suited to farming, 
although they are not so desirable as soils of grade 1. 
Grade 3 soils are fairly well suited, grade 4 soils are 
poorly suited, and grade 5 soils are very poorly suited. 
Grade 6 soils and land types are not suited to farming. 


Range ° 


About 37 percent of the acreage of Contra Costa 
County is used for range. Over half of this acreage is 
Altamont, Fontana, Lodo, Los Osos, and Millsholm 
soils, Alo, Diablo, Los Gatos, Gilroy, Sehorn, and Val- 
lecitos are other important soils used for range. All of 
these soils are on uplands at elevations of 100 to 3,000 
feet. Generally, the soils used for range are too steep 
or too shallow for cultivated crops. A_ significant 
acreage formerly used for grain and hay is now used 
for range. 

Soils that have a high potential for forage are 
slightly acid to moderately alkaline clay loam or clay. 
They may be calcareous. 

Soils that have a low potential for forage are gener- 
ally loamy sand, such as Briones soils. The available 
water capacity is 1 to 3 inches, and depth to bedrock 
is less than 40 ini 


Management by range sites 


Range sites are groups of soils that produce signifi- 
cantly different kinds or amounts of vegetation. Each 
site has a different potential for producing forage and 
requires different management. 

Most of the important forage plants in Contra 
Costa County were introduced. The original forage 
plants were a mixture of perennials and annuals, but 
the introduced plants are mostly cool-weather annuals 
that take full advantage of the soil moisture while it is 
available, produce seed, and mature by the time the 
soils are dry, They furnish highly nutritious feed in 
the spring when they are green and growing, but 
after they mature their nutritional value is low. 

The forage plants of the county are grouped into 
three classes: desirable, less desirable, and undesirable 
plants. Livestock graze selectively, seeking out the 
more palatable and nutritious plants. If grazing is not 
carefully regulated, the desirable plants are weakened 
or eliminated because they are not allowed to produce 
seed. Less desirable plants then increase. If grazing is 
continued, even the less desirable plants are thinned 
out or eliminated. The undesirable, unpalatable plants 
take their place, or the soil is left essentially bare. 


_ 2 KENNETH E. ANDERSON, soil conservationist, Soil Conserva- 
tion Service, helped prepare this section. 


The soils in Contra Costa County have been grouped 
into seven range sites. The range sites are described 
in the following pages, The range site for each soil in 
the county is listed in the “Guide to Mapping Units” 
at the end of this survey. 

Range sites are divided into phases because of dif- 
ferences in slope that necessitate different types of 
management. The steep phase of each site has slopes 
of 30 to 50 percent, and the very steep phase has 
slopes of more than 50 percent. The total production 
potential on the steep and very steep soils is essen- 
tially the same as on less sloping soils. It is necessary, 
however, to keep more residue on the surface to 
reduce runoff and maintain production because the 
hazard of erosion increases as the slope becomes 
steeper. 

Annual! herbage production listed for the range sites 
varies because of variations in the amount and timing 
of the annua! precipitation. It also varies from year to 
year because of variations in temperature, 


CLAYEY RANGE SITE 


This range site makes up about 37 percent of the 
range in the county. It is on rolling to very steep foot- 
hills east and north of Mount Diablo. Slopes range 
from 9 to 75 percent, About 7 percent of the acreage 
is steep, and 5 percent is very steep. Elevation ranges 
from 150 to 1,500 feet. The average annual rainfall is 
12 to 25 inches. 

The soils in this site are clays, silty clay loams, and 
clay loams. They range from slightly acid to moder- 
ately alkaline. Lime is in the subsoil of most of the 
soils and is throughout the profile in places. The avail- 
able water capacity is 8.5 to 9.0 inches, Roots can pen- 
etrate to a depth of 20 to 60 inches. Also in this site 
are soils that vary either above or below ranges listed 
for each characteristic or quality. Areas of these soils 
are generally small and widely distributed. There are 
some rock outcrops in the site. 

This site is open grassland that has a few scattered 
oaks. If the site is producing at potential, approximately 
70 percent of the herbage is a mixture of soft chess, 
remnant perennial grasses, filaree, annual clover, and 
excellent stands of burelover and wild oats. Approxi- 
mately 20 percent is ripgut brome, wild barley, 
annual fescue, red brome, wildcarrot, annual lupine, 
and other less desirable plants. The rest of the herb- 
age is tarweed, fiddleneck, popcorn flower, vinegar- 
weed, turkeymullein, thistles, mustard, and other 
undesirable plants. Heavy infestations of artichoke 
thistle are on some areas. 

The soils in this site that have slopes of less than 40 
percent can be seeded to suited annual grasses and 
legumes. Forage plants on these soils respond well to 
applications of nitrogen and phosphorus. Soils that 
receive an average annual rainfall of more than 16 
inches and that have slopes of less than 30 percent are 
suited to Hardinggrass and Perlagrass if a good 
seedbed can be prepared mechanically. 

This site is divided into two precipitation zones. In 
the 12- to 16-inch precipitation zone, the estimated 
total annual production of air-dry herbage is 2,400 
pounds per acre in favorable years and 1,400 pounds 
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per acre in unfavorable years. In the 16- to 25-inch 
precipitation zone, the estimated production is 4,000 
pounds per acre in favorable years and 2,400 pounds 
per acre in unfavorable years, 

When this site is producing at potential, it has very 
little brush or oak, The total herbage production is 
available feed for livestock and wildlife. Adequate res- 
idue should be left on the soils to protect the site 
against deterioration and erosion. 


FINE LOAMY RANCE SITE 


This range site makes up about 18 percent of the 
range in the county. It is mainly on hilly to very steep 
uplands in the western part of the county. Slopes 
range from 15 to 75 percent. About 5 percent of the 
acreage is steep, and 5 percent is very steep. Elevation 
ranges from 100 to 2,500 feet. The average annual 
rainfall is 14 to 25 inches. 

The soils in this site are in the Los Osos series. 
They are well-drained clay loams. They are medium 
acid to neutral. Permeability is slow in the clay sub- 
soil, and the available water capacity is 4 to 7 inches. 
Runoff is medium to rapid. Roots can penetrate to a 
depth of 24 to 40 inches. Also in this site are soils that 
vary either above or below ranges listed for each char- 
acteristic or quality. Areas of these soils are generally 
small. 

This site has a cover of annual grass, wild oats, 
forbs, shrubs, and oak. If the site is producing at 
potential, approximately 70 percent of the herbage is 
a mixture of soft chess, remnant perennial grasses, 
filaree, annual clover, burclover, and wild oats. 
Approximately 20 percent is ripgut brome, wild 
barley, annual fescue, red brome, wildcarrot, annual 
lupine, and other less desirable plants. The rest of the 
herbage is tarweed, fiddleneck, vinegarweed, turkey- 
mullein, thistles, mustard, and other undesirable 
plants. 

The soils in this site that have slopes of Jess than 50 
percent can be seeded to suited annual grasses and 
legumes. Forage plants on these soils respond well to 
applications of nitrogen and phosphorus, Soils that 
receive an average annual rainfall of more than 16 
inches and that have slopes of less than 30 percent are 
suited to such perennial grasses as Hardinggrass and 
i ie if a good seedbed can be prepared mechani- 
cally. 


This site is divided into two precipitation zones. In 
the 14- to 20-inch precipitation zone, the estimated 
total annual production of air-dry herbage is 2,600 
pounds per acre in favorable years and 1,500 pounds 
per acre in unfavorable years. In the zone that 
receives more than 20 inches of precipitation annually, 
the estimated production is 3,500 pounds per acre in 
favorable years and 2,000 pounds per acre in unfavor- 
able years. 

When this site is producing at potential, it has open 
to scattered stands of brush or oak. At least 90 per- 
cent of the total herbage production is available feed 
for livestock and wildlife. Thick stands of oak and 
shrubs on some areas reduce the amount of usable 
forage to 50 percent. Adequate residue should be left 


on the soils to protect the site against deterioration 
and erosion. 


LOAMY RANGE SITE 


This range site makes up about 18 percent of the 
range in the county. It is on hilly to very steep 
uplands mainly in the western part of the county. 
Slepes range from 15 to 75 percent, About 15 percent 
of the acreage is steep, and 15 percent is very steep. 
Elevation ranges from 5600 to 2,500 feet. Average 
annual precipitation is 15 to 25 inches. 

The soils in this site are well-drained loams, clay 
loams, and silty clay loams. They range from medium 
acid to neutral. Permeability is moderately slow or 
slow in the subsoil, and the available water capacity is 
4 to 7 inches. Runoff is medium to rapid. Roots can 
penetrate to a depth of 20 to 40 inches. Also in this 
site are soils that vary either above or below ranges 
listed for each characteristic or quality, Areas of these 
soils are generally small, 

This site has a cover of annual grass, oak, and 
brush. If the site is producing at potential, approxi- 
mately 70 percent of the herbage is a mixture of soft 
chess, remnant perennial grasses, filaree, annual 
clover, and wild oats. Approximately 20 percent is 
rupgut brome, wild barley, annual fescue, brome, wild- 
carrot, annual lupine, and other less desirable plants. 
The rest of the herbage is nitgrass, tarweed, fiddle- 
neck, vinegarweed, turkeymullein, thistles, mustard, 
and other undesirable plants. 

The soils in this site that have slopes of less than 50 
percent can be seeded to suited annual grasses and 
legumes. Forage plants on these soils respond well to 
applications of nitrogen and phosphorus. Soils that 
receive an average annual rainfall of more than 16 
inches and that have slopes of less than 80 percent are 
suited to such perennial grasses as Hardinggrass and 
i le acd if a good seedbed can be prepared mechani- 
cally. 

This site is divided into two precipitation zones, In 
the 15- to 20-inch precipitation zone, the estimated 
total annual production of air-dry herbage is 2,000 
pounds per acre in fayorable years and 1,200 pounds 
per acre in unfavorable years, In the zone that 
receives more than 20 inches of precipitation annually, 
the estimated production is 2,500 pounds per acre in 
favorable years and 1,800 pounds per acre in unfavor- 
able years. 

When this site is producing at potential, the total 
herbage production is available feed for livestock and 
wildlife; there are no dense stands of oak or shrubs. 
Dense stands of oak and shrubs on this site reduce the 
amount of usable forage by 60 percent. Adequate resi- 
due should be left on the soils to protect the site 
against deterioration and erosion. 


SANDY RANGE SITE 


This range site makes up about 2 percent of the 
range in the county. It is gently sloping to very steep. 
Slopes range from 5 to 50 percent. About 25 percent 
of the acreage is steep. Elevation ranges from 500 to 
1,000 feet. The average annual rainfall is 14 to 20 
inches. 
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The soils in this site are in the Briones series. They 
are strongly acid to slightly acid. The available water 
capacity is 1 to 4 inches. Runoff is medium, to very 
rapid. Roots can penetrate to a depth of 10 to 40 
inches. Also in this site are soils that vary either 
above or below ranges listed for each characteristic or 
quality. Areas of these soils are generally small. 

This site has a cover of forbs, annual grass, and 
scattered oaks, and a few areas have thick stands of 
brush, If the site is producing at potential, approxi- 
mately 20 percent of the herbage is filaree and 50 per- 
cent is soft chess, wild oats, and remnant perennial 
grasses. Approximately 30 percent is ripgut brome, 
wild barley, annual lupine, tarweed, fiddleneck, and 
turkeymullein. 

The soils in this site cannot be seeded to perennial 
grasses, but such annual grasses and legumes as Lana 
vetch can be established on the soils that have slopes 
of less than 30 percent. 

This site ig in the 14- to 20-inch precipitation zone. 
The estimated total annual production of air-dry her- 
bage is 1,000 pounds per acre iu favorable years and 
400 pounds per acre in unfavorable years. 

When this site is producing at potential, it does not 
have brush or trees. The total herbage production is 
available feed for livestock and wildlife. Adequate res- 
idue should be left on the soils to protect the site 
against deterioration and erosion. 


SHALLOW COARSE LOAMY RANGE SITE 

This range site makes up 2 percent of the range in 
the county. It is on hilly to very steep uplands. Slopes 
range from 15 to 75 percent. About 55 percent of the 
acreage is steep, and 35 percent is very steep. Eleva- 
tion ranges from 100 to 2,500 feet. The average 
annual rainfall is 14 to 25 inches, 

The soils in this site are in the Gaviota series. They 
are well-drained and somewhat excessively drained 
sandy loams, They are slightly acid or neutral. Perme- 
ability is moderately rapid in the subsoil. The avail- 
able water capacity is 1.5 to 3 inches. Runoff is 
medium to rapid. Roots can penetrate to a depth of 10 
to 20 inches. Also in this site are soils that vary either 
above or below ranges listed for each characteristic or 
quality. Areas of these soils are generally small. 

This site has a cover of annual grass, forbs, and 
some oak. If the site is producing at potential, approx- 
imately 70 percent of the herbage is a mixture of soft 
chess, filaree, annual clover, and wild oats. Approxi- 
mately 20 percent is ripgut brome, wild barley, 
annual fescue, red brome, wildearrot, annual lupine, 
and other less desirable plants, The rest of the her- 
bage is nitgrass, popcorn flower, vinegarweed, turkey- 
mullein, and other undesirable plants. 

The soils in this site are not suitable for seeding or 
fertilizing, because they are shallow and have a low 
available water capacity. 

This site is divided into two precipitation zones. In 
the 14- to 20-inch precipitation zone, the estimated 
total annual production of air-dry herbage is 1,600 
pounds per acre in favorable years and 800 pounds 
per acre in unfavorable years. In the 20- to 25-inch 


precipitation zone, the estimated production is 2,000 
pounds per acre in favorable years and 1,200 pounds 
per acre in unfavorable years. 

When this site is producing at potential, it has open 
to scattered stands of oak. Eighty-five percent of the 
total herbage production is available feed for livestock 
and wildlife, Adequate residue should be left on the 
soils to protect the site against deterioration and ero- 
sion. 


SHALLOW FINE LOAMY HANGE SITE 

This range site makes up about 20 percent of the 
range in the county. It is on strongly sloping to very 
steep uplands. Slopes range from 9 to 75 percent. 
About 40 percent of the acreage is steep, and 40 per- 
cent is very steep. Elevation ranges from 300 to 2,000 
feet. The average annual rainfall is 14 to 25 inches. 

The soils in this site are somewhat excessively 
drained and well-drained loams and clay loams. They 
range from strongly acid to neutral. Permeability is 
moderate to moderately slow in the subsoil, and the 
available water capacity is 2 to 4 inches. Runoff is 
medium to rapid. Roots can penetrate to a depth of 10 
to 20 inches. Also in this site are soils that vary either 
above or below ranges listed for each characteristic or 
quality. Areas of these soils are generally small. 

This site has a cover of annual grass, forbs, and 
scattered oaks. Dense stands of coyote brush are on a 
few areas. If the site is producing at potential, 
approximately 70 percent of the herbage is a mixture 
of soft chess, remnant perennial grasses, burclover, 
filaree, annual clover, and Spanish clover. Approxi- 
mately 20 percent is ripgut brome, annual fescue, 
wild barley, wildcarrot, yarrow, and annual lupine. 
The rest of the herbage is nitgrass, silver hairgrass, 
dogtail, popcorn flower, fiddleneck, tarweed, turkey- 
mullein, and thistles. 

The soils in this site are not suitable for seeding to 
perennial grasses, because they are shallow and have a 
low available water capacity. Soils that have slopes of 
less than 30 percent can be seeded to annual grasses 
aud legumes. 

This site is divided into two precipitation zones. In 
the 14- to 20-inch precipitation zone, the estimated 
total annual production of air-dry herbage is 2,000 
pounds per acre in favorable years and 1,000 pounds 
per acre in unfavorable years. In the 20- to 25-inch 
precipitation zone, the estimated production is 2,400 
pounds per acre in favorable years and 1,200 pounds 
per acre in unfavorable years. 

When this site is producing at potential, it has open 
to scattered stands of oak or brush. Eighty-five per- 
cent of the total herbage production is available feed 
for livestock and wildlife. Adequate residue should be 
left on the soils to protect the site against deteriora- 
tion and erosion. 


CLAYPAN RANGE SITE 
This range site makes up about 8 percent of the 
range in the county. It is on nearly level to moderately 
steep terraces. Slopes range from 0 to 30 percent. Ele- 
vation ranges from 10 to 1,200 feet. The average 
annual rainfall is 10 to 25 inches. 
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The soils in this range site are mainly moderately 
well drained, but some are well drained, They are 
loams and gravelly clay loams. They range from 
strongly acid in the surface layer to moderately alka- 
line in the subsoil, Permeability is very slow in the 
subsoil, and the available water capacity is 3.5 to G 
inches. Runoff is slow to rapid. Roots can penetrate to 
a depth of 12 to 30 inches. Also in this site is a soil 
that has a surface layer of slightly acid gravelly loam 
and a subsoil of slightly acid to neutral gravelly clay 
loam. Small areas of other soils that vary either above 
or below ranges listed for each characteristic or qual- 
ity are also in the site, 

This site has a cover of annual grass, forbs, and 
some scattered oaks, If the site is producing at poten- 
tial, approximately 70 percent of the herbage is a mix- 
ture of soft chess, wild oats .remnant perennial grasses, 
filaree, and annual clover. Approximately 20 percent is 
ripgut brome, wild barley, annual fescue, red brome, 
wildcarrot, annual lupine, and other less desirable 
plants. The rest of the herbage is nitgrass, fiddleneck, 
tarweed, turkeymullein, plantain, and other undesira- 
ble plants. 

The soils in this site can be seeded to annual grasses 
and legumes. Most soils that receive an average 
annual rainfall of more than 16 inches are suited to 
such perennial grasses as Hardinggrass or Perlagrass 
if a good seedbed can be prepared mechanically. 
Forage plants respond well to applications of nitrogen 
and phosphorus. 

This site is divided into two precipitation zones. In 
the 10- to 16-inch precipitation zone, the estimated 
total annual production of air-dry herbage is 1,500 
pounds per acre in favorable years and 700 pounds 
per acre in unfavorable years. In the 16- to 25-inch 
precipitation zone, estimated production is 2,500 
pounds per acre in favorable years and 1,400 pounds 
per acre in unfavorable years, 

When this site is producing at potential, it has few 
oaks. Almost all of the total herbage production is 
available feed for livestock and wildlife. Adequate res- 
idues should be left on the soils to protect the site 
against deterioration and erosion. 


Wildlife 


Wildlife and fish are important in Contra Costa 
County and contribute directly and indirectly to the 
county’s economy. They stimulate varied recreation 
activities, help control insect pests, and destroy weed 
seeds. Pheasants, ducks, and mourning doves are in 
the eastern part of the county. California quail are 
throughout the county. Columbian black-tailed deer, 
the only large animals in the county, are abundant in 
the central and western parts of the county. Bass, 
bluegill, and some channel catfish are stocked in ponds 
and reservoirs, Striped bass, black bass, and various 
sunfish, catfish, and nongame fish are plentiful in the 
numerous delta sloughs and channels in the eastern 
part of the county. Salmon, steelhead, and sturgeon 
are plentiful in the San Joaquin and Sacramento 
Rivers. Other wildlife, such as jackrabbits, ground 
squirrels, coyotes, meadowlarks, white-tailed kite, and 
numerous other birds, also live in the county. 


In table 4, the soils of the county are rated accord- 
ing to their suitability for various kinds of plants and 
water developments that are used by open land wild- 
life, wetland wildlife, and rangeland wildlife. They are 
rated as good, fair, poor, or very poor. The following 
paragraphs give examples of the plants that form the 
habitat elements in table 4 and describe the properties 
of soils suitable for Water developments. 


Grain and seed crops that are valuable for wildlife 
are corn, barley, oats, sorghum, soybeans, wheat, and 
other crops grown for grain or seed, 


Domestic grasses and legumes provide food and 
cover for wildlife. Grasses and legumes planted in the 
county include alfalfa, annual ryegrass, blando brome, 
clover, Hardinggrass, and Lana vetch. 


Wild. herbaceous plants that wildlife use for food 
and cover include burclover, filaree, vetch, wild mus- 
tard, wild oats, and other herbs common in the county. 


Hardwood trees and the associated woody under- 
story provide cover for wildlife and produce nuts or 
other fruit, buds, catkins, twigs, bark, or foliage that 
wildlife eat. They generally regenerate naturally, but 
they can be planted. Native plants include blue oak, 
valley oak, coast liveoak, Coulter pine, digger pine, 
poplar, black walnut, madrone, California buckeye, 
redberry, poison oak, blackberry, grape, snowberry, 
and hoary nightshade. Fruit-producing shrubs that 
are commonly available and suitable for planting on 
soils rated good are pyracantha, cotoneaster, 
autumn-olive, crabapple, and Russian-olive. The main 
soil properties that affect growth of hardwood trees 
and shrubs are the depth to which roots can penetrate, 
available water capacity, and wetness. 


Shrubs and trees of certain varieties are valuable 
for wildlife because they produce a good seed crop or 
because they provide a source of browse. Among these 
are blackberry, buckbrush, chamise, manzanita, multi- 
flora rose, quailbush, toyon, serub oak, elderberry, and 
hollyleaf cherry. 


Wetland plants that provide food and cover for 
wildlife include alkali bulrush, fat hen, pickleweed, 
watergrass, and others. 


Shallow water areas are generally dependent upon 
the ability of the soil to hold water for a pond without 
excessive losses through deep percolation. The water 
level in the pond can be readily controlled to within 2 
feet of the water table. 

Impounded farm ponds are not included in table 4. 
They are important in the county for producing fish, 
including bluegill, bass, and channel catfish, For infor- 
mation on soil properties that affect construction of 
ret ponds, see the section “Engineering Uses of the 

oils.”" 

In table _4, the soils are rated according to their 
suitability for the three groups of wildlife in the 
county, These ratings are based on the suitability of 
the soils for habitat elements for the particular group 
of wildlife. For example, the rating of the suitability 
of a soil for openland wildlife is based on its suitabil- 
ity for grain and seed crops, domestic grasses and leg- 
umes, and wild herbaceous plants. 


CONTRA COSTA COUNTY, CALIFORNIA 13 


Engineering Uses of the Soils 


This section is useful to those who need information 
about soils for use as structural material or as the 
foundation upon which structures are built, Among 
those who can benefit from this section are members 
of planning commissions, town and city managers, 
land developers, engineers, contractors, and farmers. 

Among properties of soils important in engineering 
are permeability, strength, compaction characteristics, 
soil drainage condition, shrink-swell potential, grain 
size, plasticity, and soil reaction. Also important are 
depth to the water table, depth to bedrock, and soil 
slope. These properties, in various degrees and combi- 
nations, affect construction and maintenance of roads, 
airports, pipelines, foundations for small buildings, 
irrigation systems, ponds and small dams, and systems 
for disposal of sewage and refuse. 

Information in this section can help readers to— 


1. Select potential residential, industrial, com- 
mercial, and recreation areas. 

2. Evaluate alternate routes for roads, highways, 
pipelines, and underground cables. 

8. Plan farm drainage systems, irrigation sys- 
tems, ponds, terraces, and other structures for 
controlling water and conserving soil. 

4, Correlate performance of structures already 
built with properties of the soil on which they 
are built for the purpose of predicting per- 
formance of structures on the same or similar 
kinds of soil in other locations. 

5. Predict the trafficability of soils for cross- 
country movement of vehicles and construc- 
tion equipment. 

6. Develop preliminary estimates pertinent to 
construction in a particular area, 


Most of the information in this section is presented 
in tables 5, 6, and 7, which show, respectively, several 
estimated soil properties significant in engineering, 
interpretations for various engineering uses, and 
results of engineering laboratory tests on soil samples. 

This information, along with the soil map and other 
parts of this survey, can be used to make interpreta- 
tions in addition to those given in tables 5 and 6, and 
it also can be used in making other useful maps. 

This information, however, does not eliminate the 
need for further investigations at sites selected for 
engineering works, especially works that involve 
heavy loads or that require excavation to depths 
greater than those shown in the tables, generally 
depths of more than 6 feet. Also, inspection of sites, 
especially small ones, is necessary because many delin- 
eated areas of a given soil mapping unit contain small 
areas of other kinds of soil that have strongly con- 
trasting properties and different suitabilities or limi- 
tations for soil engineering. 

Some of the terms used in this survey have special 
meaning to soil scientists. The Glossary defines many 
of these terms. 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified 


system (2) used by Soil Conservation Service engi- 
neers, the Department of Defense, and others, and the 
AASHTO system (1) adopted by the American Asso- 
ciation of State Highway and Transportation Officials. 


In the Unified system soils are classified according 
to grain-size distribution, plasticity, liquid limit, and 
organic-matter content, Soils are grouped in 15 
classes. There are eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; 
six classes of fine-grained soils, identified as ML, CL, 
OL, MH, CH, and OH; and one class of highly organic 
soils, identified as Pt. In this system GP, GW, SP, and 
SW are clean gravels and sands. GM, GC, SM, and SC 
are gravels and sands that have a significant amount 
of nonplastic and plastic fines. ML and CL are non- 
plastic and plastic fine materials that have a low liquid 
limit, and MH and CH are nonplastic and plastic fine- 
textured soils that have a high liquid limit. Soils on 
the borderline between two classes are designated by 
symbols for both classes; for example, CL-ML. 


The AASHTO system is used to classify soils 
according to those properties that affect use in high- 
way construction and maintenance. In this system, a 
soil is placed in one of seven basic groups ranging 
from A-1 through A-7 on the basis of grain-size dis- 
tribution, liquid limit, and plasticity index. In group 
A-1 are gravelly soils of high bearing strength, or the 
best soils for subgrade (foundation), At the other 
extreme, in group A-7, are clay soils that have low 
strength when wet and are the poorest soils for sub- 
grade. One organic group, A8, is also recognized. Where 
laboratory data are available to justify a further break- 
down, the A-1, A-2, and A~7 groups are divided as 
follows: A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, 
A-7-5 and A-7-6. 


Estimated soil properties significant in engineering 


Several estimated soil properties significant in engi- 
neering are given in table 5. These estimates are made 
for typical soil profiles, by layers sufficiently different 
to have different significance for soil engineering. The 
estimates are based on field observations made in the 
course of mapping, on test data for these and similar 
soils, and on experience with the same kinds of soil in 
other counties. Following are explanations of some of 
the columns in table 5. . 

Depth to bedrock is the distance from the surface of 
the soil to the upper surface of the rock layer. 

Depth to seasonal high water table is the distance 
from the surface of the soil to the highest level that 
ground water reaches in the soil in most years. 

USDA texture is described in table 5 in the stand- 
ard terms used by the Department of Agriculture (8). 
These terms take into account relative percentages of 
gand, silt, and clay in soil material that is less than 2 
millimeters in diameter. “Loam,” for example, is soil 
material that contains 7 to 27 percent clay, 28 to 50 
percent silt, and less than 52 percent sand. If the soil 
contains gravel or other particles coarser than sand, 
an appropriate modifier is added, as for example, 
“gravelly loamy sand.” “Sand,” “silt,” “clay,” and 
some of the other terms used in USDA textural classi- 
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TABLE 4.— Suitability of the soils for elements 


Soil series and map symbols 


Grain and 
seed crops 


Elements of wildlife 


habitat 


Domestie grasses 
and legumes 


Wild herbaceous 


plants 


Hardwood trees 


For ratings of the Fontana part 
and AcG, see the Fontana series. 


Brentwood: 8b, Bc__..-. =... 2 ae 


Briones: 


Oropleyt: ‘Chaise cob ate Le eee leteccceres 


Cut and fillland: CmE, CnE, CoE, CoF. 

Cut and fill land is too variable to be 
rated. For ratings of the Diablo part 
of CmE, see DdD and DdE in the Diablo 
series, For ratings of the Los Osos 
part of CnE, see LhE in the Los Osos 
series. For ratings of the Millsholm 
part of CoE and Cof, see MeE and 
Mef in the Millsholm series. 


Egbert: Eaico.2 scp bes ccc en detec eee 
Felton: FaG__--_-------------.----------- 
Fluvaquents: Fe_-_..--------------------- 


Fontana-Altamont complex: Fd_._..-.------ 
For ratings of the Altamont part, see 
AbD and AbE in the Altamont series. 


Good.---..---.---- Good 
Very poor... 2.22. Good 
Very poor__--_.-__- Very 
Good. ..-_--.-.....-| Good. 


Very poor...-.-_..- 


Good__...-.------- 
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Elements of wildlife habitat—Continued 


Poorsz.2s! slated 


Good_. 
Good. - 


Very poor __ 
Very poor - 


Very poor... 
Very poor. 


Very poor._-------- 


Very poor. _ 
Very poor... 


Very poor... 
Very paor_- 


Very poor__.-.-_--- 
Good_._--.------.-- 


Very poor. - 
Very poor... 


Good 


Very poor 


Very poor 
Very poor 


Very poor 
Very poor 


Very poor 
Very poor... 
Very poor....- 


aes Openland Wetland Rangeland 
wildlife wildlife wildlife 
Shrubs Wetland plants Shallow 
water areas 
Very poor_..------- Very poor_._ Very poor___._..--- Poor. 
Very poor_ = Very poor. ; Very poor... Poor. 
Very poor..___.---- Very poor___ Very poor_._.------ Poor. 
Very poor... Very poor__. Very poor_. _| Poor. 
Very paor_ ' Very poor_ _ Very poor. Poor. 
Very poor. Very poor. Poor. 
Very poor..- Poor. 


Good. 
Good. 


Good. 
Fair. 


Poor. 
Fair. 


Poor, 
Poor. 
Good, 
Good. 
Good. 


Poor. 


Good. 


Poor. 
Poor. 


Good: 
Fair. 
Good, 
Very poor. 
Good. 
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TABLE 4.—Suttability of the soils for elements 


Soil series and map symbols 


Elements of wildlife habitat 


Domestic grasses 
and legumes 


Garretson; 


Kingile: 
Laugenour: 
Linne: 
Lodo: 


Los Gatos: 
L 


Marcuse: 


Perkins: 


Pescadero: 


Kb___..--.- - 


7 part of 


LhG, Lk... eeu 
For ratings of the Los G: pa. 
see LeG in the Los Gatos series. 


Los Robles: 


Wild herbaceous Hardwood trees 


Very poor. __._ 


_! Very poor___ 
_! Very poor___ 
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of wildlife habitat and kinds of wildlife—Continued 


Elements of wildlife habitat—Continued 
Openland Wetland Rangeland 
wildlife wildlife wildlife 
Shrubs Wetland plants Shallow 
water areas 
Good__._._.__- -| Good_-2 2... 20... Good Good. 
Good.....---------- PoOns ss sueesenssess Good. 
Very poor____ Very poor Fair. 
Very poor... - Very poor Fair. 
Very poor. ___ .| Very poor Very poor... ..---..- Good. 
Very poor. _| Very poor. Very poor. - Good. 
Very poor. _.- Very poor Very poor Good. 
Good... Good... Good. Very poor. 
Very poor. __. Very poor Very poor Poor. 
Very poor. ... .| Very poor Very poor Poor. 
Good. ..-.--------. Poor. 
Bair. et eee eden Fair. 
Very poor. __.__-_-- Good. 
Very poor... Fair. 
Very poor. __ Fair. 
Very poor. _ Very poor. __ Very poor Good. 
Very poor. .| Very poor. | Very poor Good. 
Very poor. Very poor. -- Very poor. _ Good. 
Very paar. Very poor.._..-.... i Very poor__ Good. 
Very poor. .| Very poor. i Good. 
Very poor. . Good. 
Good__...-.-------- Good. ..-.---....-- Good. ----.--.--.-- G0 is caine eRe Good_-_------.-.-- Good. 
Very poor. 
Very poor. 
Good... _.-.---.--- Good... -_-.-.2----- Fair. 
Very poor..--.-.-.- Very poor... Very poor. . Fair. 
Very poor_.___._._.] Very poor-._ Very poor. _ Fair. 
Good... Good. ~ Fair. 
Good... _| Very poor. 
Very poor___---.--- Very poor. -.....-.- Good___..--.------ Very poor____------ Good. 


Very poor. 
Very poor. 


Poor. 
| Fair. 
Fair. 


78 


SOIL SURVEY 


TABLE 4,.— Suitability of the soils for elements 


Soil series and map symbols 


Grain and 
seed crops 


Domestic grasses 
and legumes 


plants 


Hardwood trees 


Positas: 
PkA. 


PkC__- 


Quarry: Qa. 
Too variable to be rated. 


Good... _- 
Fair. -__. 


Rindge: 


Rock outcrop: Re...-...----- n-ne ne oo 
Ratings are for the Xerorthents part of 
the association. The Hock outcrop 

part is too variable to be rated, 


Ryde: 


Shima: Se. - 

Solano: 
Sh... 
Sk. - 


Sorrento: 


Urban land: Ub. 
Not rated. 


MéP recs ieeens 2 
Mb Leesa. 


Vallecitos: 


Venice: 


Webile: 


Very poor . 
Good... - 


Poor 
Very poor..__._.- 


Good____ 


Paipoccecusses ae 


Very poor. -.- 
Very poor____ 


Good. __ 
Good. .- 


Fair. -~- 


Very poor...-..-.-- 


Good. _- 
Good. 


Very poor......---- 


Very poor___-.---.- 


Very poor__...----- 


Very poor. 2... -.- 
Very poor.-_..-.--- 


Very poor 
Very poor 


Very poor. _----.--- 


Very poor_._..---.- 
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Elements of wildlife habitat—Continued 


Openland 


Shrubs 


Wetland plants 


Shallow 


water areas 


wildlife 


Wetland 
wildlife 


Rangeland 
wildlife 


Poor..___.. 
Very poor 


Good 
Very poor... 


Very poor..-------- 
Very poor_ 
Very poor. -.-----.- 


Good. ~~ ---------0- 


Very poor 
Very poor...------- 


Good. -- 


Very poor_..- 


Very poor. 


Very poor... 


Very poor_._ 
Very poor..- 


Very poor 
Very poor 


Very poor_-_ 


Fair. 
Fair. 


Very poor. 


Good. 


“| Good. 


Good. 
Very poor. 


Poor. 


Very poor. 
Very paor. 
Very poor. 
Fair. 
Poor, 
Poor, 
Poor, 
Very poor. 


Very poor. 
Very poor. 


Good, 
Good. 
Good. 


Good. 


“| Good. 


Fair. 
Very poor. 
Very poor. 


Good. 


-| Good. 
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TABLE 5,—Estimated soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
of this table. The symbol > means more than; the symbol < 


Depth to— Classification 
Depth from Percentage 
surface larger 
Soil series and map symbols Seasonal {typical USDA texture than 
Bedrock |high water | profile) Unified AASHTO 3 inches 
table 
} eae 
Fet | Feet Inches 
Alo: Aak, AaF, AaG__.__---- 2-314 Q) 0-24 | Clay.-_________ cL A-T 0 
24 | Sandstone. 
*Altamont: AbD, AbE, Acf, AcG_...._- 314-5 ‘) 0-48 | Clay._.___.-.-- CL A-7 0 
For properties of the Fontana part of 48 | Shale 
Ac and AcG, see the Fontana series. 
Antioch: AdA, AdC..--.-.....-.------ > io) A-4 or A-6 0 
A-7 tt) 
A-6 0 
Botella: BaA, BaC__-.._-_.----_-- ee ee 5 @) 0-68 | Clay loam and CL A-6 0 
silty clay 
Joam. 
Brentwood: 
Bb. >5 () 0-60 | Clay loam____-_ CL A-6 0 
>5 8-4 0-60 | Clay loam____.. CL A-6 (0) 
Bri 1 
BdE, BdE®, BdF, BdFe.-.--_-.-.---.-.. 2-344 (o) 0-32 | Loamy sand. ...| SM A-2 0 
32 | Sandstone. 
Bebo ietot ise teeti ace lecsenheoeetans >6 2 0-34 | Finesandy loam.| SM, SM-SC | A-4 9 
é 84-60 | Finesandy loam_| SM, SM-SC | A-4 Ut) 
apay: 
>5 (+) 0-60 | Clay_._...-__.- CL A-7 0 
>5 334-4 0-60 | Clay_......2..- CL A-T 0 
>5]  @) 0-60 | Clay........... CL ! Aa? 0 
Conejo: | 
CeA, CeB_ >6 |! Gy 0-60 A-6 0 
ChA >s. () 0-40 A-6 0 
: 40-60 A-7 0 
Cropley: CkB__---- 2-1 e eee >5 4) 0-60 | Clay and heavy | CL A-7 i) 
clay loam. 
*Cut and fill land: 
Estimates are for the fill areas in these 
units, 
Cmbss- foe ce owen ie oobi (4) (Q) 0-60 | Clayey...._.._. CL A-T 0-30 
For properties of the Diablo part, see 
the Diablo series. 
GhE So. sae it. oot eww thn boceeue does, (3) (') 0-60 | Clayey___-..__. CL A-6 0-30 
For properties of the Los Osos part, see 
the Los Osos series. 
Gober swastwandveui ogee secon & (?) Q) 0-60 | Loamy________- SC or CL A-6 0-85 
COP scan cies nese esse ce's Sesed (*) (@) 0-60 | Loamy-_-.-..-.- GC, CL, or | A-2 or A-6 0-65 
For properties of the Millsholm parts sc. 
of CoE and Cof, see the Millsholm 
series, 
Delhii® DaCeacs wnceconeSetcbeesees cee >5 @) 0-60 | Sand..______-.. SP-3M A-3 0 
Diablo: DdD, DdE, DdF.._..------_.---- 314-5 Q) 0-42 | Clay..__._____- CL A-T 0 
42 | Shale. 
Dibble: DeE, DeF_._..---.----._--_-_-_- 1k Q) 0-10 | Silty clay loam_.| CL A-6 0 
10-30 | Silty clay loam | CL A-6, A- 0 
and silty clay, 
30 | Shale. 


See footnotes at end of table. 


significant in engineering 


such mapping units can have different properties, and for this reason it is necessary to refer to other series aa indicated in the first column 
means less than. Dashes indicate that tests were not. made} 
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Percentage passing sieve— 


Atterberg values 


ears) Available Corrosivity 
! Permea- water Reaction | Salinity | Shrink-swell to 
No, 4 No. 10 No. 40 | No. 200 | Liquid | Plasticity bility capacity potential uncoated 
(4.7 mm) | (2.0 mm) (0.42 , (0.074 limit index steel 
mm) mm) 
Inches per Inches per Mrahoa per} 
Percent hour inch of eoit ?H em at 28° C] f 
100 | 95-100 90-100 85-95 0- 25-30 | 0.06-0.2 0.17-0.18 6.1-7.8 |_------- High-..---.- High 
100 95-100 90-100 85-95 40-50 25-380 | 0.06-0.2 0.16-0.18 6.6-8.4 <2 | High--_--_-- High. 
100 100 85-95 60-75 30-40 5~15 | 0.6-2.0 0.15-0.17 5.1-6.0 |...---.- 
100 100 90-100 80-90 40-50 20-30 <0.06 | 0.020.083 6.1-9.0 <2 
100 100 90-100 70-80 25-85 10-15 | 0.2-0.6 |-.--....--- 7.9-9.0 2-4 
100 100 85-95 70-80 80-40 15-20 0,.2-0.6 | 0.18-0.20 6.6-7.3 |_--2.--- Moderate.-..| Moderate. 
100 100 95-100 80-95 80-40 | 15-20 0.2-0.6 | 0.18-0.20 6.6-8.4 <2 High. 
100 100 95-100 80-95 30-40 15-20 0.2-0.6 | 0.18-0.19 6.6-8.4 <2 -| High. 
' 
100 | 100 60-75 15-25 15-20 *NP 6.0-20 0.07-0,10 5.1-6.6 j----..--- Low... ..--.- High. 
100 100 | 80-90 40-50 20-25 | NP-5 2.0-6.0 | 0.11-0.18 6.1-8.4 High, 
100 100 | 80-90 40-50 20-25 | NP-5 0.2-0.6 | 0.01-0.08 | 6.6-8.4 High. 
\ 
100 100 | 90-100 85-95 40-50 25-30 | 0.06-0.2 | 0.14-0.17 | 6.6~8.4 High. 
100 100 | 90-100 85-95 40-560 26-80 | 0.06-0.2 | 0.14-0.17 6.6-8.4 High. 
100 100 | 90-100 = 85-95 40-50 25-80 | 0.06-0.2 | 0.14-0.17 6.1-8.4 Very high. 
100 100 90-100 | 70-80 30-40 10-20 | 0.20.6 | 0.17-0,20 6.1-7.3 Moderate. 
100 100 90-100 70-80 30-40 10-20 | 0.2-0.6 | 0.17-0.20 6.1-7.3 | Moderate. 
100 100 90-100 85-95 40-50 25-80 | 0.06-0.2 | 0.02-0.08 7.9-8.4 High. 
100 100 90-100 85-95 40-50 25-80 | 0.06-0.2 0.14-0.17 5.6-8.4 High. 
i 
| i 
80-100 | 70-100 60-100 55-95 40-50 25-30 <0.2 (@) T.4-8.4 <2 | High__-.---- High. 
80-100 70-100 66-95 50-90 30-40 15-20 <0.2 @) 6.1-7.8 |.------ High._.--_-- High. 
80-100 65-100 | 45-80 35-70 30-40 10-15 <0.2 () 6.1-7.8 |..------ Moderate._.-| Moderate, 
50-100 | 35-100 25-80 15-66 30-40 10-15 <0.2 (8) §.1-7.8 |-------- Moderate_...| Moderate. 
100 100 50-70 5-10 NP NP 6.0-20 | 0.05-0.06 6.1-7.8 <2 | Low.....--- Low. 
100 100 90-100 85-95 40-50 25-30 0.06-0.2 | 0,14-0.15 6.6-8.4 <2 | High..-.---. High, 
100 | 100 85-100 60-90 25-35 10-20 | 0.2-0.6 | 0.18-0.20; 5.66.0 |_-----.- Moderate__..} Moderate. 
90-100 85-100 70-100 65-95 30-45 15-30 | 0.06-0.2 | 0.17-0.19 | 6&.1-7.3 <2 | High.....--- High. 
| 
{ 
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TABLE 5,—Hstimated sow properties 
Depth to— Classification 
Depth from Percentage 
surface jarger 
Soil series and map symbols Seasonal (typical USDA texture than 
Bedrock high water | profile) Unified AASHTO 3 inches 
table 
Feet Feet Inches 
> 14-4 0-16 anely clay OL A-8 0 
loam. 
16-72 | Silty clay and cL A-7 0 
clay. 
Felton: FaG_. 814-4 (*) 0-19 | Loam_____.___. CL A-6 0 
Q) 19-42 | Gravelly clay SC or CL A-6 0 
loam. 
42 | Sandstone. 
Fluvaquents: Fc. 
Properties are too variable to be esti- 
mated. : 
*Fontana: Fd__..._.-..----_._..- ...| 14-8 Q) 0-22 | Silty clay loam._| CL A-6 0 
For properties of the Altamont part, 22 | Sandstone, 
see Altamont series. 
Garretson: GaA, GaB__--.__...______- >5 (4) 0-60 | Loam._.._-____. ML, CL-ML) A-4 0 
Gaviotu: GbE, GbF, GbG____.-_.--_--. 1-1 () 0-17 | Sandy loam_.___ SM A-4 9 
17 | Sandstone. 
Gilroy: GcE, GeF, GeG.__--- 8 1144-314 (t) 0-29 | Clay loam______ CL A-6 0 
29-40 | Very gravelly Gc A-2 0 
clay loam, | 
40 | Basic igneous j 
rock, 
Joice: Ja_-_ 2-2-2 -e eee ene >6 1-3 0-60 | Muck_._.-_-__- Pt ASS Pisa saa de, 
Kimball: KaC, KaE.-.---.-2.----------- >5 ) 0-15 Gravelly clay cL A-6 0 
loam. 
16-45 | Clay and gravel-| CL A-7 0 
ly clay. 
45-60 | Gravelly sandy | SC A-2 : 0 
clay loam. 
Kingile?. ‘Kos. 2cesset24 so. cetcecedete >5 1-5 0-20 | Muck.__._...-. Pt ATS idbdvceece 
20-60 | Silty clay___....} CL or OL A-T 0 
Laugenour: La.--.....-.-.----.---2---- >5 Q) 0-20 | Loam and silty | CL-ML, CL | A--4, A-6 0 
clay loam, 
| 20-30 | Fineaandy loam | CL-ML, CL | A~4 Q 
| and silt loam. 
, 30-60 | Loamy sand and| SM, SM--SP,| A-2 0 
; sand 
Linne: LbD, LbE.--.-2-2 2... ee 1-34 Q) 0-29 | Clay loam...... cL A-6 0 
29 | Shale, 
Lodo: Leck, LeF, LeG, Ld-..--.- 2.22. 1-14 (ty 0-18 | Clay Joam_____- CL A-6 tt) 
Properties of the Rock outcrop part of 18 | Sandstone, 
ld are too variable for interpreta- 
tions to be made. 
Los Gatos: LeE, LeF, LeG..-.__-__2 22. 1144-314 Q) 0-27 Learn andclay |CL-ML, CL |A~4 0 
loam. 
27 | Sandstone. ; 
“Los Osos: LhE, LAF, LhG, Lk.._.2 2-222 2-315 (Q 0-32 | Clay loamand |CL ‘A-T 0 
For properties of the Los Gatos part of clay. | 
Lk, see the Los Gatos series. 32 | Sandstone. ; 


See footnotes at end of table. 
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Percentage passing sieve— 


Atterberg values 


Paar eee? Available Corrosivity 
Permea- water Reaction | Salinity | Shrink-swell to 
No.4 No. 10 No. 40 | No. 200 | Liquid |Plasticity bility capucity potential uncoated 
(4.7mm) | (2.0mm)! (0.42 (0.074 limit index steel 
; mm) mm) 
Inches per Inches per Mmbow per| 
Percent hour inch of eoil pH em at 25°C 
100 100 90-100 70-80 35-45 10-45 0.2-0.6 0.19-0.20 §,6-7.3 |__.2---- Moderate-___.| Very high. 
100 100 90-100 RO-90 35-45 15-25 | 0.06-0.2 | 0.14-0.16 t eH aoe Caimi oS High_.....-.| Very high. 
79-8. 
below 
a depth 
of 46 
inches) 
100 100 85-95 60-70 26-85 10-15 | 0.6-2.0 0,14-0.16 5.6-6.5 }_-__-. _| Low. .------ Moderate. 
60-75 50-70 50-60 40-60 30-35 10-15 | 0.2-0.6 | 0.138-0.14 5.6-6.5 |----..-- Low. -.--- .| Moderate. 
100 100 95-100 15-85 80-40 10-20 0.2-0.6 0.18-0.19 6.1-8.4 <2 | Moderate....| High. 
100 100 85-95 70-75 25-85 5-10 0.6-2.0 0.15-0.17 6.1-7.8 |__----- Low. ....--- Low. 
100 100 60-70 35-45 20-25 NP} 2.0-6.0 | 0.14-0.16 6.1-7.3 |.------- Low. ------- Very low. 
' 
100 | 10-100 | 80-100 70-80 30-40 15-20 | 0.2-0.6 | 0.16-0.17 6.1-6.5 Moderate. 
35-50 20-35 20-35 15-30 30-40 10-20 | 0.2-0.6 | 0.07-0.08 6.1-6.5 Moderate, 
wstehme da] oeeweecns letanks Set edeeclbeasencee ceeiceess 0.6-2.0 | 0.25-0.27 4,5-6.0 >16 | Highshrink, | Very high. 
low swell, 
15-B5 10-15 50-65 50-60 25-35 15-20 0.2-0.6 | 0.16-0.18 6.1ST D: awensans Moderate...-| Moderate. 
75-100 70-100 65-90 60-80 40-50 25-35 <0.06 § 0.02-0.08 6.6-8.4 <2 | High..._..-. High. 
70-80 65-75 45-55 25-35 26-85 10-15 | 0.2-0.6 jl. ..--. 6.6-8.4 <2 | Moderate....) High. 
0,25-0.30 4,.5-6.0 |... --.- High shrink, | Very high. 
low swell. 
0.02-0.03 §.6-6.0 |_-..---- High... -- Very high. 
0.14 0.17 T.9-8.4 <2 | Moderate....| High. 
0.10-0.12 7.9-8.4 <2) Low..-2.2.-- High. 
0.05-0.06 7.98.4 <2 | Low__.____- High. 
0.19-0.21 7.9-8.4 <2 | Moderate.._.| High. 
100 100 90-100 70-80 30-40 15-20 | 0.2-0.6 | ¢.19-0.21 5.6-7.3 |._-_-.-- Moderate--_..| Moderate. 
100 100 85-95 65-75 15-25 5-10 | 0.2-0.6 | 0.16-0.17 5.6-6,5 |------.- Moderate....) Moderate. 
100 96-100 86-100 75-95 40-50 20-30 ; 0.06-0.2 | 0.17-0.19 §.6-7.3 |-------- High.-.----- High. 
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TABLE 5.—Estimated soil properties 
Depth to— Classification 
Depth from. Percentage 
surface larger 
oil series and map symbols Seasonal (typical USDA texture than 
Bedrock [high water} profile) Unified AASHTO 3 inches 
table 
Feet Peet 
Los Robles: Lm_-._....-..-.....-_----_- >5 GY) cL A-86 0 
>5| 34 SP-SM,SM | A-2 or A-3 0 
cL A-/ 0 
Moi: Meagan dei sne cee cede >5 315-4 CL A-7 0 
Merritt: Md_--_-----.---2.---2--2---e >5 31-5 CL-ML or A-4 0 
ML 
Millsholm: Me", MeF, MeG__......-.-- 1-14 (O) pele siesta tas ML A-4 0 
Omni: Oa, Ob-.-_.-2..2.22------ = >5 | 2-4 0-60 CL A-T 0 
i 
Perkins: PaC, PaD_._-_-. 2-2 >6 @) 0-40 sc A-6 0 
i 
40-60 | Weakly consoli- | SC, CL A-6 0 
Pescadero: Pb, Pc._-..-------- 2 e ene eee >5 4-5 0-48 | Clay.______._-- CL A-6 or A-7 0 
43-66 CL A-6 0 
Piper: 
dj Pasco nnn anced csuektaoceesbess Se >5 | 24-4 0-60 | Sand and loamy | SM-SP,SM | A-2 0 
fugstesonst te Teun eotet nt sade >5 8-814 0-38 SM A-4 0 
38-60 | Fine sand._-.... SM A-2 0 
Positas: PkA, PkC----...---.2------2-e >6| © 0-21 CL-ML, CL | A-4 0 
21-60 CL A-~6 0 
Quarry: Qo. 
Properties are too variable to be 
estimated. 
Reyes: \Rawicssceeocetotsceseese oookes >5 44-2 0-60 OH or MH | A-7 0 
Rincon: RbA, ROC, ROD, RcA__-.-_ 2. >5 (°} : 0-12 | Clay loam. -.-._ cL A-6 0 
12-29 -| CL A-6 or A-7 0 
29-65 | Silty clay loam_.| CL A-6 0 
Rindge: Rd_------_.-----2-2------e ee >5 144 0-60 Pt A-3 
Rock outcrop: Re__...-.- 2. ee 0-1 (4 0-10 ML A-4 10-15 
Estimates are for Xerorthents part 
only, 
Ryde: Rhone echoes cee cede >5 314 0-60 | Silt loam.._._.. CL-ML, A-1 0 
ML or OL 
Sacramento: Sa, $b__.---.--2-----.-.-- >5 4-5 0-60 CH A-T 0 


See footnote: at and of table. 
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Percentage passing sieve— Atterberg values 
ony a Available Corrosivity 
| Permea- water Reaction | Salinity | Shrink-swell ta 
No. 4 No. 10 No. 40 | No. 200 | Liquid Plasticity bility capacity potential uncoated 
(4.7 mm) | (2.0 mm)| (0.42 (0.074 limit index steel 
mm) mm) 

Inches per Inches per Mrmkos per 
Percent hour inch of soil pH cm at 25°C 

90~100 | 85-100 ; 80-100 | 65-B0 30-40 10-15 | 0.2-0.6 | 0.15-0.18 6.1-8.4 <2 | Moderate....| High. 

100 100 | 50-70 5-15 NP NP | 6.0-20 0.04-0.06 6.1-7.5 |___--.-- Low. ..-..-- Low. 

100 100 | 90-100 | 85-95 40-50 25-35 | 0.06-0.2 | 0.08-0.12 7.9-9.0 >16 | High_.__.__- Very high. 

100 100 | 90-100 | 86-95 40-50 25-35 | 0.06-0.2 | 0.08-0.12 7.9-9.0 >16 | High_--.--_- Very high. 

100 100 | 90-100 | 80-90 25-35 5-10 | 0.6-2.0 | 0.14-0.15 5.6-7.3 2 | Low-------- High. 

100 100 | 85-95 60-80 30-40 | 6-10 | 0.6-2.0 | 0.19-0.21 5,1-6.6 [1-2-0 - Low._.-.--- High. 

100 100 | 90-100 | 75-96 40-50 20-80 | 0.06-0.20 | 0.14-0.16 7,9-8.4 2-8 | High--.-.--- Very high. 
75-90 55-75 45-60 96-50 30-40 10-15 | 0.2-0.6 | 0.12-0.15 5,6~7.8 |__..-.-. Moderate._..| Moderate. 
75-90 55-75 50-65 40-55 3040 10-15 | 0.06-0.2 | 0.02-0.08 7.4-7.8 |..------ Moderate_...| Moderate. 

100 100 | 95-100 | 80-90 | 36-45 20-80 | 0.06-0.2 | 0.11-0.15 6.1-9.0 >16  High--.--_-- Very high. 
95-100 | 90-100 | 85-95 50-60 25-35 10-15 | 0.2-0.6 | 0.09-0.13 7.9-9.0 >16 | Moderate._._| Very high. 

100 100 | 55-65 10-20 NP: NP | #6.0-20 0.05-0.07 6.1-8.4 <4 | Low_....--- Very high. 

100 100 | 70-80 40-50 20-20 | NP-5 0.6-2.0 | 0.08-0.12 7.9-8.4 <4 | Low.....--- Very high. 

100 100 | 60-70 15-25 NP NP | 0.06-0.2 | 0.04-0.06 7.9-8.4 <2 | Low.....--- High. 

100 100 | 80-90 725-85 20-80 5-10 | 0.6-2.0 | 0.12-0.15 5.66.5 |.......- Moderate.._-| Low 
90-100 | 80-100 | 70-95 70-90 30-40 20-25 <0.06 | 0.02-0.04 5.6-8.4 <2 | High..-....- High. 

100 100 | 90-100 | 80-90 60-70 10-30 | 0.06-0.2 0.08-0.12 7.9-9.0 >16 | High---...-- Very high. 

{ 

100 100 | 90-100 | 70-80 30-40 15-20 | 0.2-0.6 ‘ 0.17-0.19 6.1-7.8 <2 | Moderate...-| Moderate, 

| 100 100 | 90-100 | 80-90 35-45 20-25 | 0.06-0.2 | 0.14-0.17 6.6-B.4 <2 | High_..._--_| High. 

100 100 | 95-100 | 85-95 25-35 10-20 | 0.2-0.6 0.15-0.17 7.9-8.4 <2 | Moderate____| High. 

Meweteocdlogucc Seen edeedon| ace uaseds| seer ue pte ee ence 6.0-20 >0.20 4.5-6.0 |__._..--] High shrink, | Very high. 
| low swell. 
75-85 70-80 60-70 50-60 25-35 5-10 | 0.6-2.0 | 0.10-0.15 5.6-7.3 }.------- Low_----..- Low. 
100 100 | 90-100 | 75-95 25-85 5-10 | 0.6-2.0 | 0.15-0.17 §.6-6.5 [_- High. 
100 100 | 95-100 | 90-100 60-70 30-40 | 0.06-0.2 © 0.14-0.15 6.1-8.4 <8 | Bigh....---- Very high. 
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TABLE 5.—Estémated soil properties 


Depth to— Classification 
Depth from Pereentage| 
surface larger 
Soil series and map symbols Seazonal (typical USDA texture than 
Bedrock jhigh water | profile) Unified AASHTO 3 inches 
table 
Feet Feet Inches 
San Ysidro: Se._..... 222-222-2288 >5 Q) : 0-15 | Loam_-._...___ CleML, A-4 0 
| 15-54 | Silty clay and cL A-6 i} 
i clay, 
54-80 | Silty clay loam..| CL A-6 0 
Sehorn: SdE, SdF, SdG 114-314 (2) 0-85 | Clay._..._-_-.. CL A-T 0 
35 | Shale 
Shima: Se... >5 2-4 0-265 | Muck___.-___.- Pt 7 
25-60 | Sand_........__| SP-SM A-3 0 
Solano: Sh, Sk >5 8-4 0-9 | Loam and clay | CL-ML, A~4 0 
loam. ML 
9-60 | Clay loam and | CL A-6 or A-7 0 
silty clay 
loam. 
Sorrento: : 
OMe. osSaede odes Godel setae >b Q) 0-60 } Silty clay loam | CL A-6 | 0 
y and clay loam. 
Sisteeetovleceseste shed ced oewk sce: hen peewee a noes 0-40 | Siltyclay loam | CL A-6 0 
and clay loam. 
40-60 | Sand..---._____ SP-SM A-3 0 
Sycamore: | . 
SOvn a Ate os ee cee a >5 | 314-5 0-66 | Silty clay loam ML or CL A-4 or A-6 0 
and silt loam. 
Sprvareaneettaies ned taste to sen | >b | 314-6 0-40 | Silty clay loam ME or CL A-4 or A-6 0 
and silt loam. 
40-60 | Clay._.._- 2... CL A-6 or A-? 0 
Tierra: TaC, TaD, TaE...--_-----..-__ 8. > (2) 0-25 a and clay rake or A-4 or A-6 0 
loam. 
25-59 | Clay__...--2 22. cL A-7 0 
59-71 | Silty clay loam. .} CL A-6 0 
Urban land: Ub. { 
Properties are too variable to be 
estimated. 
Vallecitos: VaF_.--....2..2.-_----o- ee 1-1 YQ 0-10 Boar andclay ML A-4 0 
i loam. 
i 10-19 | Clay._...-._.. cL A-6 or A-7 0 
19 | Shale. 
Venlee?! Vb. oc ieceensce seen saceeoseeee >s 24 0-60 ; Muck-_._.2.... Pt A-8 
Webile: Wa.__----2 eee nee -e ee >b 3-5 0-43 | Muck_______._. Pt ASB Sel gaeeee 
43-63 | Clay and silty OH or MH | A-7 or A-8 0 
clay. 
Zamora: ZaA, ZeB.....--..-.-_------- >b () 0-46 | Silty clay loam._} CL A-4 or A-6 0 
46-72 | Silty clay loam | CL or ML A-4 or A-6 0 
and clay 
loam; grav- 
elly in places. 


! No water table within the depth of observation, which is normally a depth of 5 feet unless limited by bedrock. 
: _ means nonplastic. 
ariable, 
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«Pd is weakly cemented and moderately permeable (0.6-2.0) below a depth of 
5In RbA, RbC, and RbD, no water table is within the depth of observation. I 


414 feet. 


26 inches. 
n RcA, a seasonal high water table is at a depth of 334 to 


ee = 
Percentage passing sieve— Atterberg values 
+ Available Corrosivity 
Permea- water Reaction | Salinity | Shrink-swell to 
No. 4 No. 10 No. 40 | No. 200 | Liquid |Plasticity bility capacity potential uncoated 
{4.7 mm) | (2.0 mm) (0.42 (0.074 limit index steel 
mm) | mm) | 
Inches per | Inches per | ‘Mrmhos per] 
Pereent hour inch of soit pH em at 25°C . 
100 100 | 85-95 60-70 25-35 5-10 | 0.6-2.0 | 0.14-0.16 6.1-8.4 <2 | Low.__..--- High. 
100 100 | 90-100 | 80-95 35-40 20-30 <0.06 | 0.02-0,08 6.1-8.4 <2 | High-.-.---- High. 
100 100 | 95-100 | 85-95 30-40 15-20 | 0.2-0.6 | 0.02-0.03 7.48.4 <2 | High....---- High. 
100 | 100 | 90-100 | 85-95 40-45 | 20-25 | 0.06-0.2 | 0.17-0.20 6,1-7.3 |-.------ High..-..--- High. 
ice gh wl ot oh tots ed Na ee 2 oS sl eee ese ee| ane oan 6.0-20 0.28-0.30 4.5-5.5 |__..-.--| Highshrink, | Very high. 
low swell. 
100 100 | 50-70 5-10 NP NP | 6.0-20 0.02-0.08 | 4.5-8.4 <2 | Low. __...-- Very high. 
100 100 | 85-95 60-70 25-35 5-10 | 0.6-2.0 | 0.10-0.12 5.6-8.4 8-16 | Moderate_.-_| Very high. 
100 100 | 90-100 ; 70-90 35-45 15-25 <0.06 | 0.04-0.06 7.9-9.0 >16 | High---.--.- Very high. 
100 100 | 96-100 | 75-85 25-35 10-15 | 0.2-0.6 | 0.17-0.20 6.1-8.4 <2 | Moderate__..| High. 
100 100 | 95-100 } 75-85 25-35 10-15 | 0.2-0.6 | 0.17-0.20 6.1-8.4 <2 | Moderate. High. 
100 100 | 60-70 5-10 NP NP | 6.0-20 0.02-0 08 7.4-8.4 <2 | Low__....-- High. 
100 100 | 90-100 | 30-90 30-40 5-15 | 0.2-0.6 | 0.15-0.18 6.6-8.4 <2 | Moderate...-| High. 
100 100 | 90-100 | 80-90 30~40 5-15 | 0.2-6.0 | 0.15-0.18 6.6-8.4 <2 | Moderate....| High. 
100 100 | 90-100 ' 85-95 35-45 20-30 | 0.06-0.2 | 0.14-0.16 7.4-8.4 <2 | High.......-| Very high. 
100 100 | 85-95 60-75 20-a0 5-16 | 0.6-2.0 | 0.15-0.17 6.1-6.0 |-._.---- Low....---+ High. 
100 | 95-100 | 90-100 | 80-90 40-50 25-80 <0.06 | 0.04-0.06 5,6-7.8 |_.-..-.- High_..-..--. High. 
100 | 90-100 | 80-90 75-85 25-85 10-20 | 0.2-0.6 | 0.12-0.14 7.9-8.4 <2 | Moderate..... High. 
| 
85-100 | 80-100 | 75-95 50-75 30-40 | 5-10 | 0.6-2.0 | 0.16-0,20 §.6-7.3 |__..--.- Low... .----- Moderate. 
90-100 | 85-100 | 80-95 75-90 35-45 20-25 | 0.06-0.2 | 0.16-0.20 5.6-6.5 |__.....- High.....-.- High. 
acuududaldewesecndlsseenesac|ssoees cee |sehescetefeenseeee, 6.0-2.0 | 0.25-0.35 4,5-5.0 <2 | High shrink, | Very high. 
low swell. 
nn Renn REE nner men nnnns Me Ce tt 6.0-20 0.25-0.35 | 4.5-6.0 <2 | High shrink, | Very high. 
low swell. 
100 100 | 90-100 | 80-95 55-65 15-20 | 0.06-0.2 | 0.14-0,16 6.1-7.8 2-4 | High.--.....| Very high. 
100 100 | 95-100 } 85-95 20-40 | 10-20 | 0.2-0.6 | 0.17-0.19 6.1-8.4 <2 | Moderate....| High. 
65-100 | 60-100 | 60-100 | 55-95 30-40 5-20] 0.2-0.6 | 0,.18-0.19 7.48.4 <2 | Moderate__..| High. 
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Degree and kind of limitations for— 


TABLE 6.—Engineering 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil, The soils in such 


column of 


Suitability as a 


source of— 
Soil series and map symbols 
Dwellings Sanitary 
Loeal roads Septic tank without landfill Topsoil 
and streets filter fields basement (trench type) 

Alo: Aa, AaF, AaG__....-...--| Severe: slope; Severe: slope; Severe: slope; Severe: clay; Poor: clay; 
high shrink- slow permea- high shrink- depth to rock; slope. 
swell potential; bility; depth ta swell potential, slope in AeF 
low strength, rock, and AaG, 

*Altamont: AbD, AbE, Acf, Severe: high Severe: slow Severe: high Severe: clay; Poor: clay; 
cG. shrink-swell permeability; shrink-swell depth to rock; slope in AbE, 
For interpretations of the potential; low slope in AbE, potential; slope in AcF AcF, and AcG. 

Fontana part of AcF and strength; slope AcF, and AcG. slope in AbE, and AcG. 
AcG, see the Fontana in AbE, Acf, AcF, and AcG. 
series, and AcG. 

Antioch: AdA, AdC._....-2---- | Severe: high Severe: very Severe: high Severe: clay Fair: loam over 
shrink-swell slow permea- shrink-swell subsoil. clay. 
potential; low bility. potential in 
strength in subsoil; mod- 
subsoil. erate shrink- 

swell potential 
below subsoil. 

Botella: BaA, BaC__.---- 2-2. Severe: low Severe: moder- Moderate: low Moderate: clay Fair: clay loam 
strength, ately slow strength; mod- loam and silty over silty clay 

permeability. erate shrink- clay loam. Joam. 
swell potential. 
Brentwood: i 
Bbuescecet et ice chee ed Severe: low Severe: moder- Severe: high Moderate: clay Fair: clay loam_. 
strength; high ately slow shrink-swell loam. 
shrink-swell | permeability. potential. 
potential. 
Be sseute ete ceteeewe see eesen Severe: low Severe: moder- Severe: high Severe: water Fair: clay loam... 
strength; high ately slow shrink-swell table at depth 
shrink-swell permeability ; potential, of 414 to 4 feet. 
potential. water table at 
a depth of 314 
to 4 feet. 
Severe: slope.._.| Severe: slope; Severe: slope....| Severe: depth to | Poor: loamy 
, depth to rock. rock; rapid sand. 
permeability; 
slope in BdF 
and BdF9. 


See footnote at end of table. 
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interpretations 
mapping ae may have different properties and limitations, and for this reason it is necessary to refer to other series as indicated in the first 
this tahle 

Suitability as a Soil features affecting— 


source of—Continued 


Road fill 


Water retention 


Embankments 


Reservoir areas 


Drainage for 
crops and pasture 


Irrigation 


Hydrologic 
soil group 


Poor: jow strength; 
high shrink-swell 
potential; slope in 
AceF and AaG. 


Poor: low strength; 
high shrink-swell 
potential; slope in 
AcF and AcG. 


Poor: high shrink- 
swell potential; low 
strength in subsoil. 


Poor: low strength __ 


Poor: _ high shrink- 
swell potential; low 
strength, 


Poor: high shrink- 
swell potential; low 
strength. 


Fair for BdE and BdE2: 
slope; medium 
strength. 

Poor for BdF and BdF2: 
slope. 


Medium to low shear 


strength and suscep- 
tibility to piping; 
low permeability; 
medium compressi- 
bility; fair to good 
compaction charac- 
teristics. 


Medium to low shear 


strength and suscep- 
tibility to piping; 
low permeability; 
medium compressi- 
bility; fair to good 
compaction charac- 
teristics. 


Medium to low shear 


strength and suscep- 
tibility to piping; 
medium compressi- 
bility; low permea- 
bility; fair to good 
compaction charac- 
teristics. 


Medium to low shear 


strength and suscep- 
tibility to piping; 
medium compressi- 
bility; low permea- 
bility; fair to good 
compaction charac- 
teristics. 


Medium to low shear 


strength and suscep- 
tibility to piping; 
low permeability; 
medium compressi- 
bility; fair to good 
compaction charac- 
teristics. 


Medium to low shear 


strength and suscep- 
tibility to piping; 
low permeability; 
medium compressi- 
bility; fair to good 
compaction charac- 
teristics. 


Medium shear strength; 


medium to high sus- 
eeptibility to piping; 
medium to low com- 
pressibility and per- 
meability; fair to 
good compaction 
characteristics. 


Slopes of 15 to 75 per- 
eent; depth to rock. 


Slopes of 9 to 75 per 
cent. 


Slopes of 0 to 9 per- 
cent. 


Slopes of 0 to 9 per- 
cent, 


Favorable. _---.------ 


Favorable--.--------- 


Slopes of 5 to 50 per- 
cent; rapid per- 
meability; depth to 
bedrock. 


Not needed____..----- 


Not needed._..----..- 


Very slow permea- 
bility; slopes of 0 to 
9 percent. 


Moderately slow per- 
meability; slopes of 
0 to 9 percent. 


Moderately slow per- 
meability. 


Moderately slow per- 
meability; water 
table at a depth of 
334 to 4 feet. 


Not needed__--.------ 


Slopes of 15 to 75 per- 
cent; slow permea- 
pility; moderate 
available water 
capacity. 


Slopes of 9 to 75 per- 
cent; slow permea- 
bility; moderately 
high to high avail- 
able water capacity. 


Slopes of 0 to 9 per- 
cent; low to moder- 
ate available water 
capacity; shallow 
root depth; very 
slow permeability. 


Slopes of 0 to 9 per- 
cent; high available 
water capacity. 


Slopes of 0 to 2 per- 
cent; high available 
water capacity. 


Slopes of 0 to 2 per- 
cent; moderately 
high available water 
capacity; water 
table at a depth of 
314 to 4 feet. 


Slopes of 5 to 50 per- 
cent; low available 
water capacity. 
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TABLE 6.—Engineering 


Degree and kind of limitations for— Suitability as a 
source of— 
Soil series and map symbols 
Dwellings Sanitary 
Local roads Septic tank without landfill Topsoil 
and streets filter fields basement {trench type) 
Briones—Continued 
BeB._____ -| Moderate: me Slight... 2.0.2.2 Slight_........-_.] Severe: moder- Good: fine sandy 
dium strength. ately rapid loam, 
permeability; 
lateral seepage. 
Capay: CaA, CaC, ChA____---- Severe: low Severe: slow Severe: high Severe: clay; Poor: clay._..__. 
strength; high permeability; shrink-swell water table at 
shrink-swell water table at potential; low a depth of 314 
potential. a depth of 40 strength, to 4 feet in 
to 60 inches ChA. 
in CoA. 
Clear Lake: Cc..----.-.------- Severe: low Severe: slow Severe: high Severe: clay.___- Poor: clay_--____ 
strength; high permeability. shrink-swell! 
shrink-swell potential; low 
potential. strength. 
Conejo: 
CeA, CeB_._-..---.---------- Severe: low Severe: moder- Moderate: moder- | Moderate: clay Fair: clay loam__ 
strength, ately slow per- ate shrink- loam. 
meability. swell potential; 
low strength, 
GhAwacecseciceweeedeccteacas Severe: high Severe: slow Moderate: mod- | Moderate: clay Fair: clay loam... 
shrink-swell permeability erate shrink- loam over clay. 
potential below below depth of swell potential; 
depth of 40 40 inches. high shrink- , 
inches; low swell potential 
strength. below depth of 
40 inches; low 
strength. 
Cropley: CkB_....----------.-. Severe: high Severe: slow Severe: high Severe: clay__.__ Poor: clay...._.. 
shrink-swell permeability. shrink-swell 
potential; low potential. 
strength. 
*Cut and fill land: 
Ome Cre. woe esi toto booecke Severe: high Severe: variable | Severe: variable | Not applicable_.__| Poor: clayey_____ 
For interpretations of the shrink-swell depth to rock; depth to rock; 
Diablo part of CmE, see the potential; moderately high shrink- 
Diablo series. For inter- medium to low slow to slow swell potential, 
pretations of the Los Osos strength. permeability. 
part of CnE, see the Los 
Osos series. 


See footnote at end of table. 
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Suitability as a 
source of—Continued 


Soil features affecting— 


high shrink-swell 
potential below 
depth of 40 inches. 


Poor: high shrink- 
swell potential; low 
strength. 


Not applicable. -__--. 


strength and suscep- 
tibility to piping; 
fair to good compac- 
tion characteristics; 
medium compressi- 
bility; low permea- 
bility of compacted 
. soil, 

| Medium to low shear 
strength and suscep- 
tibility to piping; 
fair to good compac- 
tion characteristics; 
medium compressi- 
bility; low permea- 
bility of compacted 
soil. 


-| Medium to low shear 


strength and suscep- 
tibility to piping; 
low permeability; 
medium compressi- 
bility; fair to good 
compaction charac- 
teristies. 


Slopes of 2 to 5 per- 
cent. 


Not applicable. _.. 


low depth of 40 
inches. 


Slow permeability; 
slopes of 2 to 5 per- 
cent. 


Variable depth to 
rock; moderately 
slow permeability. 


low depth of 40 
inches; moderately 
high available water 
eapacity. 


Slow permeability; 
moderately high to 
high available water 
capacity; slopes of 2 
to 5 percent. 


Variable root depth 
and available water 
capacity; moder- 
ately slow to slow 
permeability. 


Hydrologic 
Water retention soil group 
Road fill me Drainage for Trrigation 
crops and pasture 
Embankments Reservoir areas 
Fair: medium Medium shear strength; | Moderately rapid over | Slopes of 2 to 5 per- Slopes of 2 to 5 per- B 
strength, medium to low per- moderately slow cent. cent; moderate 
meability; fair to permeability. available water 
good compaction capacity. 
characteristics; 
medium to high sus- 
ceptibility to piping; 
low to medium com- 
pressibility. 
Poor: high shrink- Medium to low shear Slopes of 0 to 9 per- Slow permenbility; Slopes of 0 to 9 per- D 
swell potential; low strength and suscep- | cent. slopes of 0 to 9 per- cent; slow permea- 
strength, tibility to piping; ! cent; water table at bility; moderately 
fair to good compac- | a depth of 40 to 50 high to high avail- 
_ tion characteristics; inches in CbA, able water capacity. 
! medium compressi- 
i bility; low permea- 
| bility of compacted | 
| soil. 
Poor: high shrink- Medium to low shear Favorable. ...---.---- Slow permeability. ....| Slow permeability; D 
swell potential; low strength and suscep- moderately high to 
strength. tibility to piping; high available water 
fair to good compac- capacity. 
tion characteristics; 
medium compreasi- 
bility; low permea- 
bility. 
Poor: ow strength...| Medium to low shear Slopes of 0 to 5 per- Moderately slow per- Moderately slow per- Cc 
strength and suscep- cent. meability; slopes of meability; high 
tibility to piping; 0 to 5 percent, available water 
fair to good compac- capacity; slopes of 
tion characteristics; 0 to 5 percent, 
medium compressi- 
bility; low permea- 
bility of compacted 
soil. 
Poor: low strength; Medium to low shear Favorable. ..-.------- Slow permeability be- | Slow permeability be- D 
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SOIL SURVEY 


Degree and kind of 


limitations for— 


TABLE 6.—Engineering 


Suitability asa 


source af— 
Soil series and map symbols 
Dwellings Sanitary 
Local roads Septic tank without landfill Topsoil 
and streets filter fields basement (trench type) 
Cut and fill land—Continued 
Coby Coe 2 uae te awe ai Severe: slopes of | Severe: variable | Severe: variable | Not applicable._._| Poor: loamy 
For interpretations of the 9 to 50 percent; depth to rock; depth to rack. with gravel. 
Millsholm part of CoE and depth to rock. moderately 
Cof, see the Millsholm slow to slow 
series, permeability. 
Delhi: Da. ic . -eeiee escelk Slight_...-------- Slight '-.....----- Slight. .___.____.. Severe: rapid Poor: sandy_.__. 
| permeability; 
| sand, 

Diablo: DdD, DdE, DdF.....---.. Severe: low Severe: slow Severe: high Severe: clay; Poor: clay; 
strength; high permeability; shrink-swell depth to rock; slope in DdE 
shrink-swell depth to rock; potential; slope in DdF. and DdF. 
potential; slope in DdE slope in DdE 
slope in DdE and DdF, and DdF, 
and DdF, 

Dibble: DeE, DeF__ .| Severe: low Severe: slope; Severe: slope; Severe: depth Poor: silty clay 
strength; high depth to rock; high shrink- to rock; clay; loam over clay; 
shrink-sweil slow perme- swell potential. slope in DeF, slope. 
potential; slope. ability. 

Egbert: Es........-.---------- Severe: very Severe: water Severe: very Severe: very Poor: very 
poorly drained. table at depth poorly drained; poorly drained; poorly drained; 

of 114 to 4 feet; high shrink- mucky clay mucky clay 
slow permea- swell potential. loam, loam. 
bility. 
Felton: FaG_..--.-.-.--------- , Severe: slope_.__| Severe: slope; Severe: slope_.__! Severe: slope; Poor: slope_.._.. 
{ i moderately depth to rock. 
; slow perme- 
\ ability. H 
4 
1 
Fluvaquents: Fe. 
Properties are too variable for 
interpretations to be made. 
*Fontana: -| Severe: slope____| Severe: moder- Severe: slope.._.; Severe: depth to } Poor: slope._._.. 
For interpre ie ately slow rock; slope in 
Altamont part, see the permeability; Fontana part 
Altamont series. slope; depth of AcF and 
to rock. AcG. 


Sea footnote at end of table. 
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inter pretations—Continued 


Suitability as a 
source of—Continued 


Soil features affecting— 


Road fill 


Water retention 


Drainage for 


Embankments 


. crops and pasture 
Reservoir areas 


Trrigation 


Not applicable. --_-_-- 


Poor: low strength; 
high shrink-swell 
potential; slope in 
DdF. 


Poor: high shrink- 
awell potential; low 
strength; slope in 
DeF. 


Poor: very poorly 
drained; low 
strength; high 
shrink-swell poten- 
tial. 


Poor: slope-...-.---- 


Poor: 
slope in Fontana 
part of AcF and 
AcG. 


depth to rock; 


Medium to low shear 


strength, suscep- 
tibility to piping, 
and compressibility; 
low permeability; 
good to fair compac- 
tion characteristics. 


Medium shear strength; 


low compressibility; 
high permeability of 
compacted soil; 
medium to high sus- 
ceptibility to piping; 
good compaction 
characteristics. 


Medium to low shear 


strength and suscep- 
tibility to piping; 
fair to good compac- 
tion characteristics; 
low permeability of 
compacted soil; 
medium compressi- 
bility. 


Medium to low shear 
strength and suscep- , 


tibility to piping; 
low permeability; 
medium compressi- 
bility; fair to good 
compaction charac- 
teristics. 


Low shear strength; 


high compressibility; 
low to medium per- 
meability; medium 
to high suscepti- 
bility to piping; fair 
to poor compaction 
characteristics. 


Medium to low shear 


strength, compressi- 
bility, and suscep- 
tibility to piping; 
low permeability; 
good to fair com- 
paction characteris- 
ties. 


Medium to low shear 


strength and suscep- 
tibility to piping; 
medium compressi- 
bility; low permea- 
bility; fair to good 
compaction charac- 
teristics. 


Slopes of 9 to 50 per- 


| Slow permeability; 


Water table at depth 


Slopes of 9 to 30 per- 


Not applicable._..--.- Variable depth to 


tock; moderately 
slow ta slow per- 
meability. 


Rapid permeability. ._| Not needed__..--~.-.- 


cent; depth to rock. 


slopes of 15 to 50 
percent. 


Water table at depth 
of 114 to 4 feet; 


of 114 to 4 feet. 
slow permeability. 


Depth of rock; slope...| Not needed___-__-.--- 


cent; depth to rock. 


Not needed..__-_----- 


Not needed... .----.-- 


Variable depth to 


rack; low available 
water capacity; 

moderately slow to 
slow permeability. 


Rapid permeability; 


low available water 
capacity. 


Slow permeability; 


slopes of 9 to 50 per- 
cent; moderate to 
maderately high 
available water 
capacity; depth to 
rock, 


Slopes of 15 to 50 per- 


cent; moderately 
deep root zone; 
moderate available 
water capacity; slow 
permeability. 


Slow permeability; 


moderate to 
moderately high 
available water 
capacity; water 
table at depth of 
Li to 4 feet. 


Slopes of 50 to 75 per- 


cent; moderately 
slow permeability; 
deep root zone; 
moderate available 
water capacity. 


Slopes of 9 to 30 per- 


cent; moderately 
slow permeability; 
moderate available 
water capacity. 
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TABLE 6.—Engineering 


Degree and kind of limitations for— 


Suitability as a 


source of— 
Soil series and map symbols 
Dwellings Sanitary 
Local roads ! Septic tank without landfill Topsoil 
and streets filter fields basement (trench type) 

Garretson: GaA, GeB__....._...; Moderate: me Slight to moder- Moderate: me- Slight__-.-_2-22. Good. ___--___-- 

dium strength, ate: moderate dium strength. 
permeability. H 

Gaviota: GbE, GbF, GbG__...__] Severe: slope; Severe: slope; Severe: slope; Severe: depth to | Poor: depth to 

depth to rack. depth to rock. depth to rock. rock; slope in rock; slope. 
GbF and GbG. 

Gilroy: Gck, GeF, GeG____o oo Severe: slope; Severe: slope; Severe: slope.___| Severe: depth to | Poor: slope..-.-- 
sw strength, depth to rock; rock; slope in 

moderately slow Gef and GeG, 
permeabihty,. 

Joice: Ja--------- 1... ....-.| Severe: Pt ma- Severe: subject Severe: very Severe: very | Poor: very 
terial; very to tidal inunda- poorly drained; poorly drained; poorly drained; 
poorly drained. tion; water muck; Pt ma- muck, muck, 

table at depth terial; high 
of 1 to 3 feet. shrink-swell 
potential. 

Kimball: KaC, KaE__-----_-- 222. Severe: high Severe: very Severe: high Severe: clay Poor: gravelly 
shrink-swell slow permea- shrink-swell subsoil, elay loam over 
potential; low bility; slope in potential in clay; slope in 
strength, Kat. subsoil; slope in Kak. 

,  KaE. 

Kingile: Ko 22.2222 e le -.| Severe: very Severe: water Severe: very Severe: very Poor: very 
poorly druined; table at depth poorly drained; poorly drained; poorly drained; 
high shrink- of 1 to 5 feet; high shrink- muck over silty muck over silty 
swell potential slow perme- swell potential clay. | clay. 
below depth of ability. below depth of ! 

20 inches; very 20 inches; muck 
low strength. over silty clay. 

Laugenour: La_.._..-..-.._.___ Moderate: me- Moderate: water | Moderate: me- Severe: rapid Fair: Joam and 
dium strength. table below dium strength, permeability silly clay loam. 


See footnote at end of table. 


depth of 5 feet, 


below depth of 
30 inches, 
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Suitability as a 
source of —-Continued 


Soil features affecting — 


bility of soil, sus- 
ceptibility to piping, 
and compressibility; 
fair to good compac- 
tion characteristics. 


inches, 


inches; moderate 
available water 
capacity; water 
table below depth 
of 5 feet. 


Hydrologic 
Water retention soil group 
Road fill 2 Drainage for Irrigation 
crops and pasture 
Embankments Reservoir areas | 

Fair: medium Medium to low shear Slopes of 0 to 5 per- Mot needed__.__------ Moderate permea- B 
strength, strength and per- cent; moderate per- bility; high avail- 

meability of com- meability. able water capacity. 
pacted soil; low 

compressibility; high 

susceptibility to pip- 

ing; poor compaction 

characteristics. 

Poor: depth to rock; | Low to medium com- Slopes of 15 to 75 per- | Not needed_____.----- Slopes of 15 to 75 per- D 
slope in GbF and pressibility and per- cent; depth to rack. cent; shallow root 
GbG. meability of com- zone; low available 

pacted soil; medium water capacity; 
shear strength; moderately rapid 
medium to high sus- permeability. 
ceptibility to piping; 

fair to good com- 

paction character- 

istics. 

Poor: depth to rock; | Low to medium shear | Slopes of 15 to 75 per- Not needed__._-_..--- Slopes of 15 to 75 per- Cc 
low strength; slope strength and suscep- cent; depth to rock. cent; moderate 
in GcF and GcG, tibility to piping; available water 

medium compressi- capacity; moderately 
bility; low permea- H slow permeability. 
bility of compacted | 

soil; fair to good i 

compaction charac- 

teristics. 

Poor: very poorly Not suitable for use in | Very poorly drained; Water table at depth Moderate permea- D 
drained. embankments; Pt moderate permes- of 1 to 3 feet; mod- bility; acid, organic 

material. hility. erate permeability. soil; water table at 
depth of 1 to 3 feet, 

Poor: high shrink- Medium to low shear Slopes of 2 to 30 per- Very slow permea- Slopes of 2 to 30 per- Cc 
swell patential; low strength, suscepti- cent. bility; slopes of 2 to cent; shallow root 
strength, bility to piping, and 80 percent. zone; low to mod- 

compressibility; low erate available 
permeability of com- water capacity. 
pacted soil; fair to 

good compaction 

characteristics. ! 

Poor: very poorly Not suitable for use ; Very poorly drained_. - Rapid over slow per- Rapid over slow per- D 
drained; high in embankments; ; meability; water meability; moderate 
shrink-swell poten- classified as Pt over table at depth of 1 to high available 
tial below depth of OL or CL. to 5 feet. water capacity; 

20 inches; very low water table at depth 
strength. of 1 to 5 feet. 

Fair: medium Medium to low shear Rapid permeability Water table below Rapid permeability B 
strength, strength, permea- below depth of 30 depth of 5 feet. below depth of 30 


96 


SOIL SURVEY 


TABLE 6.—Engineering 


Degree and kind of limitations for— 


Suitability as a 


source of-—— 
Soil series and map symbols 
Dwellings Sanitary 
Local roads Septic tank without landfill Topsoil 
and streets filter fields basement (trench type) 
Linne: LbD, LbE__------_-___.-__ Severe: low Severe: moder- Moderate for Severe: depth Fair for LbD: 
strength; slope ately slow per- low to rock. elay loam. 
in LbE. meability; strength; mod- Poor for LbE: 
depth to rock; erate shrink- slope. 
slope in LbE. swell potential. 
Severe for LbE: 
slope, 

Lodo: LcE, LeF, LeG, Ld_-------- Severe: slope; Severe: moder- Severe: slope; Severe: depth Poor: slope; 

Properties of the Rock out- depth to rock; ately slow per- depth to rock. to rock; slope thin layer. 

crop part of Ld are too vari- low strength, meability; in LeF, LeG, 
able for interpretations to depth to rock; and La. 
be made. slope. 

Los Gatos: LeE, LeF, LeG._---.- Severe: slope....| Severe: slope; Severe: slope_...}| Severe: depth Poor: slope; 
moderately to rock; slope loam over clay 
slow permea- in LeF and LeG. loam. 
bility; depth 
to rock. 

*Los Osos: LhE, LhF, LhG, Lk----] Severe: slope; Severe: slope; Severe: slope; Severe: clay; Poor: slope; 

For interpretations of the low strength; slow perme- high shrink- depth to rock; ¢lay loam over 

Los Gatos part of Lk, see high shrink- ability; depth swell patential, slope in LhF, clay. 
the Los Gatos series. swell potential. to rock, LhG, and Lk. 

Los Robles: tm... Moderate: me Severe: moder- Moderate: mod- | Slight.......-_... Fair: clay loam_- 

dium strength; ately slow per- erate shrink- 
moderate meability. swell potential. 
shrink-swell 

potential. 

Marcuse: 

Maan eeie ates ee weet cle! Severe: poorly Severe: slow Severe: poorly Severe: water Poor; sand over 
drained; high permeability; drained; high table at depth clay, 
shrink-swell water table at shrink-swell of 344 to 4 feet; 
potential below depth of 314 to potential below sand over clay. 
depth of 20 4 feet. depth of 20 
inches; low inches. 
strength. 


See fontnate at end of table. 
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Suitability as a 
source of—Continued 


Soil features affecting— 


Road fill 


Water retention 


Embankments 


Reservoir areas 


Drainage for 
crops and pasture 


Trrigation 


Hydrologic 
soil group 


Poor: 


Poor: thin layer; low 
strength; slope in 
LcF, LeG, and Ld. 


Poor: thin layer; 
slope in LeF and 
e 


Poor: low strength; 
high shrink-swell 
potential; slope in 
LhF, LhG, and Lk. 


Fair: medium 
strength; moderate 
shrink-swell poten- 
tial. 


Poor: 
high shrink-swell 
potential belaw 
depth of 20 inches; 
low strength. 


low strength. __ 


poorly drained; 


Medium to low shear 


strength and suscep- 
tibility to piping; 
medium compressi- 
bility; low permea- 
bility of compacted 
soil; fair to good 
compaction charac- 
teristics, 


Medium to low shear 


strength and suscep- 
tibility to piping; 
medium compressi- 
bility; low permea- 
bility of compacted 
soil; fair to good 
compaction charac- 
teristics. 


Medium to low shear 


strength; medium 
compressibility; 
medium to low per- 
meability of com- 
pacted soil; low to 
igh susceptibility 
to piping; fair to 
good compaction 
characteristics, 


Medium to low shear 


strength and suscep- 
tibility to piping; 
medium compressi- 
bility; low permea- 
bility of compacted 
soil; fair to good 
compaction charac- 
teristics. 


Medium to low shear 


strength and suscep- 
tibility to piping; 
medium compressi- 
bility; low permea- 
bility of compacted 
soil; fair to good 
compaction charac- 
teristics. 


Medium to low shear 


strength and suscep- 
tibility to piping; 
medium compressi- 
bility; low permea- 
bility of compacted 
soil; fair to good 
compaction charac- 
teristics. These fea- 
tures affect the CL 
part of the profile. 
The sand surface 
layer was not eval- 
uated because of the 
thickness. 


Depth to rock; slopes 
of 5 to 80 percent. 


Slopes of 9 to 75 per- 
cent; depth to rock. 


Slopes of 15 lo 75 per- 
cent; depth to rock. 


, Slopes of 15 to 75 per- 
cent; depth to rock, 


Favorable 


Water table at depth 
of 314 to 4 feet. 


Moderately slow per- 
meability; slopes of 
5 to 80 percent. 


Not needed _____. S 


' Not needed... .----.--- 


Not needed_-____.---- 


Not needed. .-.------- 


Water table at depth 
of 31< to 4 feet; 
slow permeability. 


Slopes of 5 to 30 per- 


cent; moderately 
deep root zone; 
moderately slow 
permeability; mod- 
erate to moderately 
high available water 
capacity. 


Slopes of 9 to 75 per- 


cent; shallow root. 
zone; low available 
water capacity; 
moderately slow 
permeability. 


Slopes of 15 to 75 per- 


cent; moderately 
deep root zone; 
moderate available 
water capacity: slow 
permeability. 


Slopes of 15 to 75 per- 


cent; moderately 
deep root zone; 
moderate available 
water capacity; slow 
permeability. 


High available water 


capacity; very deep 
root zone; moder- 
ately slow permea- 
bility. 


Sandy surface layer; 


slow permeability 
below depth of 20 
inches; moderate 
available water 
capacity; water 
table at depth of 
314 to 4 feet. 
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TABLE 6.—E'ngineering 


Degree and kind of limitations for— 


Suitability as a 


source of-— 
Soil series and map symbols 
Dwellings Sanitary 
Local roads Septic tank without landfill Topsoil 
and streets filter fields basement (trench type) 
Mareuse—Continued 
Mb, Mecsos.cnce hee ska eed Severe: poorl Severe: slow Severe: poorly Severe: water Poor: clay___._.. 
drained; hig] permeability; drained; high table at depth 
shrink-swell! water table at shrink-swell of 814 tod 
potential; low depth of 324 to potential. feet; clay. 
strength. 4 feet. 
| 

Merritt: Md.....------------ -| Severe: poorly Severe: water Moderate: me- Severe: water Poor: poorly 
drained. table at depth dium to low table at depth drained. 

of 314 to 5 feet. strength. of 314 to 5 feet. 

Millsholm: MeE, MeF, MeG.-.--| Severe: depth to | Severe: slopes Severe: slope._-_} Severe: depth to | Poor: slope; 
rock; slope. of 15 to 75 tock; slope in thin layer. 

percent; depth MeF and MeG., 
to rock. 
i} 

Omni: Oa, Ob--_..-------2--- Severe: poorl Severe: slow Severe: poorly Severe: water Poor: poorly 
drained; hig! permeability; drained; high table at depth drained; clay 
shrink-swell water table at shrink-swell of 214 to 4 feet; loam, clay, and 
potential; low depth of 214 to potential. clay loam, clay, silty clay. 
strength, 4 feet. and silty clay. 

1 

Perkins: PaC, PaD...-----.----- | Moderate: mod- | Severe: slow Moderate: mod- | Slight_.-.-.-_-._. Poor: gravelly 

| erate shrink- permeability; erate shrink- loam and 

| swell potential; weakly con- rwell potential; gravelly clay 
medium solidated layer slope in PaD. loam. 
strength; slope at depth of 40 
in PaD, to 60 inches, 

Peseadero: Pb, Pc__._-----.---- Severe: poorly Severe: slow Severe: high Severe: water Poor: clay; 
drained; high permeability; shrink-swell table at depth strongly al- 
shrink-swell water tableat | potential. | of 4 to 5 feet kaline. 
potential; low depth of 4 to {or more; clay. 
strength. 5 feet or more. 


See footnote at end of table. 
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Suitability as a 
source of—-Continued 


Soil features affecting— 


Road fill 


Water retention 


Embankments 


Reservoir areas 


Drainage for 
crops and pasture 


Irrigation 


Poor: poorly drained; 
high shrink-swell 
potential; low 
strength. 


Poor: poorly drained. 


Poor: thin layer; 
slope in MeF and 
MeG, 


Poor: poorly 
drained; high 
shrink-swell poten- 
tial; low strength. 


Fair: medium 
strength; moderate 
shrink-swell poten- 
tial. 


Poor: poorly 
drained; high 
shrink-swell poten- 
tial; low strength. 


Medium to low shear 
strength and suscep- 
tibility to piping; 
medium compressi- 
bility; low permea- 
bility of compacted 
soil; fair to good 
compaction charac- 
teristics. 


Mostly medium to low 
shear strength and 
permeability of com- 
pacted soil; medium 
compressibility; high 
susceptibility to pip- 
ing; fair to poor 
compaction charac- 
teristics, 


Medium to low shear 
strength and perme- 
ability of compacted 
soil; medium com- 
pressibility; high 
susceptibility to pip- 
ing; fair to poor 
compaction charac- 
teristics. 


Medium to low shear 
strength and suscep- 
tibility to piping; 
low permeability of 
compacted soil; 
medium compressi- 
bility; fair to good 
compaction charac- 
teristics. 


Medium to low shear 
strength and suscep- 
tibility to piping; 
low permeability of 
compacted soil; 
medium compressi- 
hility; fair to good 
compaction charac- 
teristics. 


Medium to low shear 
strength and suscep- 
tibility to piping; 
low permeability of 
compacted soil; 
medium compressi- 
bility; fair to good 
compaction charac- 
teristics. 


Water table at depth 
of 314 to 4 feet. 


Moderate permeability; 
water table at depth 


of 344 to 5 feet. 


Depth to rock; slopes 
of 15 to 75 percent. 


Water tuble at depth 
of 214 to 4 feet. 


| Slopes of 2 to 15 per- 


cent, 


Water table at depth 
of 4 to 6 feet or 
more. 


Not needed 


Water table at depth 


of 314 to 4 feet; 
slow permeability; 
high exchangeable 
sodium. 


Moderate permeability; 


water table at depth 
of 314 to 5 feet. 


Slow permeability; 


water table at depth 
of 214 to 4 feet. 


Weakly consolidated, 


slowly permeable 
Jayer at depth of 
40 inches; slopes of 
2 to 15 percent. 


Slow permeability; 


water table at depth 
of 4 to 5 feet or 
more. 


Slow permeability; 
high exchangeable 
sodium; water table 
at depth of $14 to 
4 feet. 


Moderate to moder- 
ately high avuilable 
water capacity; 
deep root zone; 
moderate permea- 
bility; water table at 
depth of 34% to 5 
feet. 


Slopes of 15 to 75 per- 
cent; shallow root 
zone; low available 
water capacity; 
moderate permea- 
bility. 


Slow permeability; 
moderate to moder- 
ately high available 
water capacity; 
water table at depth 
of 2% to 4 feet. 


Slopes of 2 10 15 per- 
cent; slow permea~ 
bility; moderately 
deep root zone; 
moderate available 
water capacity. 


Highly alkaline; slow 
permeability; mod- 
erale lo moderately 
high available water 
capacity; water 
ttable at depth of 4 

o 5 feet or more. 
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Soil series and map symbols 


SOIL SURVEY 


TABLE 6.—Engineering 


at 
Degree and kind of limitations for— Suitability as a 
source of-— 
Dwellings Sanitary 
Loeal toads Septie tank without landfill Topsoil 
and streets filter fields basement (trench type) 


Positas: PkA, PkC_._____- 


Quarry: Qa. 
Not applicable. 


Reyes: Ra____.. 


Rincon: 


RbA, RbC, RbD------ asveys eee 


See footnote at end of table, 


Severe: poorly 
drained. 


Severe: poorly 
drained. 


Severe: high 
shrink-swell 
otential; 
low strength, 


Severe: very 
poorly drained; 
high shrink- 
swell potential; 
Jow strength; 
clayey and or- 
ganic. 


Severe: high 
shrink-swell 
potential; low 
strength. 


Severe: high 
shrink-swell 
potential; low 
strength; high 
water table. 


Severe: poorly 
drained; water 
table at depth 
of 214 to 4 feet, 


Severe: poorly 
drained; water 
table at depth 
of 114 to 3 feet. 


Severe: very 
slow perme- 
ability, 


Severe: water 
table at depth 
of 14 to 2 feet; 
slow permea- 
bility. 


Severe: slow 
permeability. 


Severe: slow 


permeability; 
water table at 
depth of 314 to 
4M feet, 


Severe: poorly 
drained. 


Severe: poorly 
drained. 


Severe: high 
shrink-swell 
potential in 
subsoil. 


Severe: very 
poorly drained; 
high shrink- 
swell potential; 
low strength. 


Severe: high 
shrink-swell 
potential; low 
strength, 


Severe: high 
shrink-swell 
potential; low 
strength. 


Severe: water 
table at depth 
of 2144 to4 
feet; rapid 
permeability. 


Severe: water 
table at depth 
of 114 to8 
feet; rapid 
permeability 
below depth of 
38 inches. 


Severe: clay 
subsoil, 


Severe: water 
table at depth 
of 14 to 2 feet; 
clayey und or- 
ganic. 


Severe: clay 
subsoil, 


Severe: clay 
subsoil; water 
table at depth 
of 314 to 41g 
feet. 


Poor: poorly 
drained; sand 
and loamy 
sand, 


Poor: poorly 
drained, 


Fair: loam over 
clay. 


Poor: very 
poorly drained; 
elayey and or- 
ganic, 


Fair: clay loam 
over clay; slope 
in RbD. 


Fair: clay loam 
over clay. 
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inter pretations—Continued 


Suitability as a Soil features affecting— 
source of—Continued 
Hydrologic 
Water retention soil group 
Road fill Drainage for Trrigation 
crops and pasture 
Embankments Reservoir areas 

Poor: poorly drained.| Medium shear strength; Rapid permeability; Water table at depth Low available water Cc 
low to medium com- water table at depth of 244 to 4 feet; capacity; rapid per- 
pressibility and per- of 214 to 4 feet. rapid permeability. meability; water 
meability of com- table at depth of 244 
pacted soil; medium to 4 feet; suscep- 
to high suscepti- tible to soil blowing. 
bility to piping; fair 
to good compaction 
characteristics. ! 

Poor: poorly drained_| Medium shear strength;| Rapid permeability be- | Water table at depth Low to moderate avail- Cc 
low to medium com- low depth of 48 of 13% to $ feet; able water capacity; 
pressibility and per- inches; water table rapid permeability. rapid permeability 
meability of com- at depth of 114 ta 3 below depth of 38 
pacted soil; medium feet. jnches; susceptible 
to high susceptibility to soil blowing; 
+o piping; fair to water table at depth 
good compaction of 1% ta 3 feet. 
characteristics. 

Poor: high shrink- Mostly medium to low | Slopes of 0 to 9 per- Slopes of 0 to 9 per- Shallow root depth; D 
swell potential; low shear strength and cent. cent; very slow per- slopes of 0 to 9 per- 
strength, susceptibility to meability. cent; very slow per- 

piping; medium mesbility; low to. 
compressibility; low moderate available 
permeability; fair to ; water capacity. 
good compaction 

characteristics. 

Poor: very poorly Suitable for low em- Water table at depth Water table at depth Water table at depth Dp 
drained; high shrink- bankments with low of 14 to 2 feet. of 14 to 2 feet; soil of 14 to 2 feet; 
swell potential; low hazard only; low becomes acid when highly saline soil be- 
strength; clayey and shear strength and drained; slow per- comes acid when 
organic. permeability of com- meability. drained; low avail- 

pacted soil; high able water capacity; 
compressibility; slow permeability. 
medium to low sus- 

ceptibility to piping; 

poor compaction. 

characteristics, 

Poor: high shrink- Medium to low shear | Slopes of 0 to 15 per- Slopes of 0 to 15 per- Slow permeability; C 
swell potential; low strength and suscep- cent. cent; slow permea- very deep root 
strength. tibility to piping; bility. zone; slopes of 0 

low permeability of to 15 percent; mod- 
compacted soil; erately high to high 
medium compressi- available water 
bility; fair to good capacity. 
compaction charac- 

teristics. 

Poor: _bigh shrink- Medium to low shear Slopes of 0 to 15 per- Slopes of 0 ta L5 per- Slow permeability; D 
swell potential; low strength and suscep- cent. cent; slow permea- very deep root 
strength. tibility to piping; bility; water table zone; slopes of 0 

low permeability of at depth of 314 to to 15 percent; mod- 
compacted soil; 414 feet. erately high avail- 
medium compressi- able water capacity; 
bility; fair to good water table at depth 
compaction charac- of 314 to 414 feet. 
teristics. 
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SOIL SURVEY 


TABLE 6.—Engineering 


Degree and kind of limitations for— 


Suitability os a 


source of — 
Soil seriey and map symbols 
mm Dwellings Sanitary 
Local roads Septic tank without landfill Topsoil 
| and streets filter fields basement (trench type) 

Rindge: Rd... 2-2 8.8. Severe: very Severe: water Severe: very Severe: very Poor: very 
poorly drained; table at depth poorly drained; poorly drained; poorly drained; 
organic ma- of 1 to 4 feet, organic ma- organic ma- muck. 
terial. terial; high terial. 

shrink, low 
swell. 

Rock outcrop: Re_._.._-._____. Severe: very Severe: very Severe: very Severe: very Poor: very 
shallow to bed- shallow to bed- shallow to bed- shallow to bed- shallow to bed- 
rock; slope. rock; slope. rock; slope, rock; slope. rock; slope. 

Ryde: Rhizvccecaceceecos anced Severe: very Severe: water Severe: very Severe: water Poor: very 
poorly drained; table at depth poorly drained; table at depth poorly drained. 
low strength, of 314 to 4 feet. low strength. of 814 to 4 feet. 

Sacramento: $a, $b._....------- Severe: very Severe: slow Severe: bigh Severe: water Poor: poorly 
poorly drained; permeability; shrink-swell table at depth drained; clay. 
high shrink- water table at potential; of 4 to 5 feet; 
swell potential; depth of 4 ta poorly drained; elay. 
low strength. 5 feet. low strength. 

San Ysidro: Sc..._..----------- Severe: high Severe: very Severe: high Severe: clay Fair: thin layer; 
shrink-swell slow perme- shrink-swell and silty clay loam over clay 
potential; low ability. Potential. subsoil. and silty clay. 
strength. 

Sehorn: SdE, SdF, SdG._._ Severe: high Severe: slow Severe: high Severe: clay; Poor: clay; 
shrink-swell permeability; shrink-swell depth to rock; slope. 
potential; depth to rock; potential; slope in SdF 
slope; low slope. slope. and $dG. 
strength. 

Shima: Se...-. 222 eee Severe: very Severe: water Severe: ve Severe: muck Poor: very 
Poorly drained; table at depth poorly drained; over sand; poorly drained; 
muck (Pt) sur- of 2 to 4 feet. soil susceptible water table at muck over sand. 
face layer. to settlement. depth of 2 to 

4 feet; rapid 
permeability. 


See footnote at end of table. 
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Suitability as a 
source of—Continued 


Soil features affecting— 


Hydrologic 
Water retention soil group 
Road fill Drainage for Irrigation 
crops and pasture 
Embankments Reservoir areas 
Poor: very poorly Not suitable for em- Very poorly drained; Water table at depth Rapid permeability; D 
drained; organic bankments; organic rapid permeability. of 1 to 4 feet; rapid susceptible to soil 
material. material, permeability. blowing; organic 
material; water table 
at depth of 1 to4 
feet. 
Poor: very shallow Thin layer; medium to | Very shallow to bed- Not needed__----.--.- Not needed____------- D 
to bedrock; slope. low shear strength; rock; slope. 
medium compressi- 
bility; high suscep- 
tibility to piping; 
fair to poor compac- 
tion characteristics. 
Poor: very poorly Suitable for low em- Moderate permea- Water table at depth Water table at depth D 
drained; low bankments with very bility; water table of 31% to 4 feet; of 814 to 4 feet; 
strength. low hazards; low to at depth of 314 ta 4 moderate permea- susceptible to soil 
medium shear feet. bility. blowing; moderate 
strength and perme- to moderately high 
ability; high to available water 
medium compressi- capacity; deep root 
bility; high to me- zone; moderate 
dium susceptibility permeability. 
to piping; fair to 
poor compaction, 
Poor: poorly Low to medium shear | Water table at depth Poorly drained; slow Slow permeability; D 
drained; high shrink- strength, permea- of 4 to 5 feet, permeability; water moderate to moder- 
swell potential; low bility, and suscep- table at depth of 4 ately high available 
atrength, tibility to piping; to & feet. water capacity; 
high compressibility; deep root zone; 
poor to fair compac- water table at depth 
tion characteristics. of 4 to 6 feet; Sb is 
saline and alkali. 
Poor: high shrink- Medium to low shear | Favorable.....---.--- Very slow permes- Very slow permea- D 
swell potential; low strength; low per- bility. bility; shallow root 
strength. meability and sus- depth; low to mod- 
ceptibility to piping; erate available 
high compressibility; water capacity. 
fair to poor compac- 
tion characteristics. 
Poor: _ high shrink- Medium to low shear Slopes of 15 to 75 per- | Not needed--..------- Slopes of 15 to 75 per- D 
swell potential; low strength and suscep- cent; depth to rock. cent; slow perme- 
strength; thin layer tibility to piping; ability; moderate 
in SdE; slope in SdF medium compressi- available water 
and $dG. bility; low permea- capacity moderately 
bility of compacted deep root zone. 
soil; fair to good 
compaction charac- 
teristics. 
Poor: very poorly Surface layer classified . Rapid permeability; Water table at depth Water table at depth D 


drained; muck (Pt) 
surface layer. 


as Pt; not suitable 
for embankments; 
the sand layer has 
medium shear 
strength; low to 
medium compressi- 
bility; low to high 
permeability; me- 
dium to high suscep- 
tibility to piping; 
good to fair compac- 


tion characteristics. 


water table at depth 
of 2 to 4 feet. 


of 2 to 4 feet; rapid 
permeability. 


of 2 to 4 feet; rapid 
permeability; sus- 
ceptible to soil blow- 
ing; moderate to 
high available water 
capacity. 


104 SOIL SURVEY 


TABLE 6.—Engineering 


Degree and kind of limitations for— Suitability as a 
source of— 
Soil series and map symbols 
Dwellings Sanitary 
Local roads Septic tank without landfill Topsoil 
and streets filter fields basement (trench type) 

Solano: Sh, Sk-..-.-...........-| Severe: high Severe: very Severe: high Moderate: some- | Poor: high ex- 
shrink-swell slow permea- shrink-swell what poorly changeable 
potential; low bility, potential, drained clay sodium. 
strength. loam and silty 

clay loam sub- 
soil, 

Sorrento: 

SManasae dace edness Moderate: med- | Severe: moder- Moderate: mod- | Moderate: silty Fair: silty clay 
erate shrink- ately slow erate shrink- clay loam. loam. 
swell poten- permeability. swell potential. 
tial; medium 
strength, 

Siiskect woke eee te f . .---| Moderate: me- Slight if tile Moderate: mod- | Severe: silty Fair: silty clay 
dium strength; placed below erate shrink- clay loam over loam; sand 
low shrink-swell | depth of 40 swell potential. sand; rapid below depth of 
potential below inches. permeability AO inches. 
depth of 40 below depth of 
inches. 40 inches. 

Sycamore: . 

Sore auctesetoonmolces tee ee oY Severe: poorly Severe: water Moderate: mod- | Severe: water Fair: silty elay 
drained. table at depth erate shrink- table at depth loam. 

of 314 to 5 feet; swell poten- of 314 to 5 feet. 
moderately slow tial; medium 
permeability, strength. 

SPsacetactetious eden aetad. Severe: poorly Severe: water Severe: high Severe: water Fair: silty clay 
drained; high table at depth | — shrink-swell table at depth loam over clay. 
shrink-swell of 314 to 5 feet; potentia! and of 314 to 5 feet; 
potential and slow perme- low strength clay below 
low strength ability below below depth of depth of 40 
below depth of depth of 40 40 inches. inches. 

40 inches. inches. 

Tierra: TaC, TaD, TaE___ Severe: high Severe: very Severe: high Poor: clay sub- Fair for TaC: 
shrink-swell slow permea- shrink-swell soil, loam and clay 
potential and bility; slope in Potential; loam over clay. 
low strength Tak. slope in TaE. Fair for TaD: 
in subsoil; loam and clay 
slope in TaE. loam over clay; 

slope. 
Poor for TaE: 
slope. 


See factnote at end of table, 
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Suitability as a 
source of—Continued 


Soil features affecting-— 


swell potential and 
low strength in sub- 
soil. 


shear strength and 
susceptibility to pip- 
ing; medium com- 
pressibility; low 
permeability; fair to 
good compaction 
characteristics. 


cent. 


cent, 


cent; moderately 
deep root zone; 
low to moderate 
available water 
capacity; very slow 
permeability. 


Hydrologic 
Water retention soil group 
Road fill eas Drainage for Irrigation 
crops and pasture 
Embankmenta Reservoir areas 
Poor: high shrink- Medium to low shear Water table at depth Water table at depth Very slow permea- D 
swell potential; low strength and suscep- of 3 to 4 feet, of 8 to 4 feet; high bility; high ex- 
strength. tibility to piping; exchangeable so- changeable sodium; 
medium compressi- dium; very slow moderate available 
bility; low permea- permeability. water capacity. 
bility of compacted 
soil; fair to good 
eompaction charac- 
teristics. 
Fair: moderate Medium to low shear Favorable._....-..-.--] Not needed......-_.-- High available water B 
shrink-swell poten- strength and suscep- capacity; very deep 
tial; medium tibility to piping; root zone; moder- 
strength. medium compressi- ately slow permea- 
bility; low permea- bility. 
bility of compacted 
soil; fair to good 
compaction charac- 
teristics. 

Fair: medium Medium to low shear Rapid permeability Not needed......-.--. Moderate to moder- B 
strength; low strength and sus- below depth of 40 ately high available 
shrink-swell poten- ceptibility to piping; inches. water capacity; very 
tial below depth of medium compressi- deep root zone; 

40 inches. bility; low permea- rapid permeability 
bility of compacted below depth of 40 
soil; fair to good inches, 
compaction charac- 
teristics; sand below 
depth of 40 inches. 
Poor: poorly drained.| Medium to low shear Water table at depth Water table at depth Moderately high to Cc 
strength and perme- of 314 to 5 feet, of 314 ta 5 feet; high available water 
ability of compacted moderately slow capacity; deep root 
soil; medium com- permeability. zone; water table 
pressibility; high to at depth of 314 to 
low susceptibility to 5 feet; moderately 
piping; good to poor slow permeability. 
compaction charac- 
teristics. 
Poor: poorly Medium to low shear Water table at depth Water table at depth Moderately high to Cc 
drained; high shrink- strength and per- of 314 to 6 feet. of 314 ta 5 feet; high available water 
swell potential and meability of com- slow permeability capacity; deep root 
low strength below pacted soil; medium below depth of 40 zone; water tuble 
depth of 40 inches. compressibility; high inches. at depth of 344 to 5 
to low susceptibility feet, moderately 
to piping; good to slow permeability; 
poor compaction slow permeability 
characteristics. | below depth of 40 
H inches. 
‘ 
Poor: high shrink- Mostly medium to low | Slopes of 2 to 30 per- Slopes of 2 to 30 per- Slopes of 2 to 30 per- D 
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TABLE 6.—Engineering 


i Degree and kind of limitations for— Suitability as a 
source of— 
Soil series and map symbols 
Dwellings Sanitary 
Loeal roads Septic tank without landfill Topsoil 
and streets filter fields basement (trench type) 
Urban land: Ub. H 
Properties are too variable for | 
interpretations to be made. | i 
Vallecitos: WaF___- Severe: slope; ' Severe: depth to | Severe: slope; Severe: slope; Poor: slope; 
depth to rock; , rock; slope; depth to rock; depth to rock, thin layer, 
high shrink- slow perme- high shrink- 
swell potential | ability. swell potential 
and low strength | in subsoil, 
in subsoil. 
Venice: Vb...-.--------------- Severe: very Severe: water Severe: ve Severe: very Poor: very 
poorly drained. table at depth poorly drained; poorly drained; poorly drained; 
of 2 to 4 feet. Tauck; Pt ma- muck. muck, 
a terial; high 
shrink, law 
swell, 
Webile: We.....-...---------. Severe: very Severe: water Severe: yer _ | Severe: very Poor: very 
poorly drained; table at depth poorly drained; poorly drained; poorly drained; 
t material, of 3 to 5 feet; muck; Pt ma- muck over clay. muck over clay. 
1 slow perme- terial; high 
ability below shrink, low 
depth of 40 swell to depth 
inches. of 40 inches; 
! high shrink- 
: swell potential 
below depth of 
40 inches, 
Zamora: ZaA, ZaB__..-_-_.---- | Moderate: mod- | Severe: mod- Moderate: mod- | Moderate: silty Fair: ality clay 
: erate shrink- erately slaw erate shrink- clay loam. loam. 
| swell poten- permeability. swell poten- 
tial; medium tial; medium 
strength, strength. 
| 
‘ 
f 


1 Ground water contamination can be a hazard because of rapid permeahility. 
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Suitability as a 
source of—Continued 


Soil features affecting — 


Hydrologic 
Water retention soil group 
Road fill = con Drainage for Irrigation 
erops and pasture 
Embankments Reservoir areas 
Poor: slope; depth to |} ML material: me- Slopes of 30 to 50 per- | Not needed__ ___._.__| Slopes of 80 ta 50 per- D 
rock; high shrink- dium to low shear cent; depth to rock, cent; shallow root 
swell potential and strength and perme- zone; low avail- 
low strength in sub- ability of compacted able water capacity; 
soil. soil; medium com- slow permeability. 
pressibility; high 
susceptibility to pip- 
ing; fair to poor 
compaction charac- 
teristics. 
CL material: me- 
dium to low shear 
strength and sus- 
ceptibility to piping; 
medium compressi- 
bility; low permea- | 
bility of compacted 
soil; fair to good 
compaction charac- 
teristics. 
Poor: Pt material; Not suitable for ern- Very poorly drained; Water table at depth Moderately high to D 
very poorly drained, bankments; Pt ma- rapid permeability. of 2 to 4 feet; rapid high available water 
terial, permeability; muck; capacity; susceptible 
subject to high to soil blowing; 
water table. rapid permeability; 
high water table. 
Poor: Pt material; Not suitable for em- Very poorly drained; Water table at depth Moderately high to D 
very poorly drained. bankments; Pt ma- slow permeability of 3 to 5 feet; slow high available water 
terial. below depth of 40 permeability below capacity; susceptible 
inches. depth of 40 inches; to soil blowing; 
muck over clay. slaw permeability 
below depth of 40 
inches. 
Fair: moderate | Medium to low shear Slopes of 0 to 5 per- Not needed._.__.-.-_. High available water B 


shrink-swell poten- 
tial; medium 


strength, 


strength and perme- 
ability; medium 
compressibility; low 
to high suscepti- 
bility to piping; 


cent. 


poor to good com- 
paction characteris- | 
tics. : 


capacity; very deep 
root zone; slopes 

of 0 to 5 percent; 
moderately slow 
permeability. 
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TABLE 7.—Engineering 


[Tests performed by the California Division of Highways according to standard procedures 


Mechanical analysis * 
Moisture-density 
data 1 
Report Percentage passing sieve— 
Soil name and location Parent material no. Depth = 
Maximum | Optimum | No, 4 
dry moisture 44 in 84 in (4.7 
density mm) 
Pounds per 
Inchee eubte foot Percent 
Alo clay: 
214 miles east of Alamo, NWHANW4 Soft, massive, 68-1282 0-6 107 16 
SW sec. 16,T.18.,R.1 fine-grained 68-1283 . 6-24 110 14 
sandstone, 
Botella clay loam: ; 
2,000 feet east of intersection of Norris | Fine-textured 68-1273 | 8-23 116 
Canyon Road and old State High- alluvium from 68-1274 62-68 126 
way 21. sedimentary 
rock, 
Brentwood clay loam: 
NEYWNEMSE YX sec. 24, T. 1 N., R. | Fine-textured 68-1268 0-8 117 
2K, alluvium from 68-1269 18-83 119 
sedimentary 68-1270 50-60 118 
rock, 
Kimball clay loam: 
SEYSEWYNWI{NW), sec. 14, T. 1 | Semiconsolidated | 68-1280 15-26 116 
N.,R.2 E. gravelly sandy 68-1281 45-52 132 
clay terrace 
material from 
mixed sources. 
Los Osos clay loam: 
2 miles south of Lafayette, _ 2a WH Soft shale and 68-1278 0-9 115 100 99 
SEX sec. 7,T.15., R. 2 fine-grained 68-1279 20-82 17 100 
sandstone, 
Pescadero loam: 
1.38_ miles north of Alameda-Contra | Fine-textured 68-1271 5-21 116 
Costa County Line on old State alluvium. 68-1272 47-66 127 
Highway 21, and 4,600 feet east of 
the old highway. 
Tierra loam: 
2,600 feet west of ald State Highway | Semiconsoli- 68-1275 4-13 121 
21 on Norris Canyon Road, and 700 dated terrace 68-1276 25-42 114 
feet south of Norris Canyon Road, material from 68-1277 59-71 126 


NEWNEMNW); sec. 16, T. 2 S., 
R.1 W. 


predominantly 
sedimentary 
rock, 


: Based on AASHTO Designation T 99-57, Method A (2) and California Division of Highways test method 216E. 
2 Mechanical analyses according to AASHTO Designation T 88 (1), Results by this procedure frequently differ somewhat from results 
that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO procedure, the fine material 
is analyzed by the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser 
than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser 
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test data 
of the American Association of State Highway and Transportation Officials (AASHTO) (1)] 


Mechanical analysis 7—Continued Classification 
ee iavesem ae 
Percentage passing sieve—Continued Percentage smaller than— Liquid Plas- 
. ‘ NS limit ticity 
index AASHTO * Unified + 
No. 10 | No. 40 | No, 60 | No. 200 0.05 0.02 0.005 0.002 
(2.0 (0.42 (0.25 (0.074 ) mm mm mm. mm 
mm) mm) mm) , mm) 
100 98 94 16 74 52 35 23 46 26 | A-T-6 CL 
98 | 94 90 15 73 54 38 25 48 28 | A-7-6 cL 
100 98 96 81 78 56 88 30 38 20 | A-68 CL 


100 94 86 55 51 83 19 13 30 16 | A-6 CL 


99 98 , 88 87 56 35 21 32 18 | A-6 cL 

100 99 91 88 56 41 27 36 18 | A-6 CL 

100 98 88 8 56 48 26 51 13 | A-6 CL 
100 ' 91 88 92 80 52 87 26 43 27 | A-7-6 cL 
66 | 43 36 27 26° 23 16 ra 49 30 | A-7-6 SC 
90 78 74 | 65 | 62 40 26 | 16 46 23) AT cL 
94 83 80 72 70 52 33 22 48 23 | A-7-6 CL 
100 99 97 85 81 57 41 32 ay 26 | A-G CL 
97 93 | 88 62, | 438 30 | 21 15 27 11 -6 cL 

| 

100 90 84 65 62 | 38 25 18 26 12 | A-6 | cL 
98 95 89 73 ql 48 39 84 42 27 | A-T-6 cL 
94 33 72 48 46 31 20 15 29 14 A-6 SC 


than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not suitable 
for use in naming textural classes for soils. 

3 Based on AASHTO Designation M 145-49 (7). 

4 Based on the Unified soil classification system (2). 
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fication are defined in the Glossary at the back of this 
survey, 

Unified and AASHTO classifications are discussed 
in the preceding section. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil mate- 
rial. As the moisture content of a clayey soil is 
increased from a dry state, the material changes from 
a semisolid to a plastic state, If the moisture content 
is further increased, the material changes from a plas- 
tic to a liquid state. The plastic limit is the moisture 
content at which the soil material changes from a 
semisolid to plastie state ; the liquid limit, from a plas- 
tic to a liquid state, The plasticity index is the numeri- 
cal difference between the liquid limit and the plastic 
limit. Tt indicates the range of moisture content 
within which a soil materia] is plastic. Liquid limit 
and plasticity index are estimated in table 5, but in 
table 7 the data on liquid limit and plasticity index are 
based on tests of soil samples, 

Permeability is that quality of a soil that enables it 
to transmit water or air. It is estimated on the basis 
of soil characteristics observed in the field, particu- 
larly structure and texture. The estimates in table 5 
do not take into account lateral seepage or such tran- 
sient soil features as plowpans and surface crusts. 

Available water capacity is the ability of soil to hold 
water for use by most plants, It is commonly defined 
as the difference between the amount of water in the 
soil at field capacity and the amount at the wilting 
point of most crop plants. 

Reaction is the degree of acidity or alkalinity of a 
soil, expressed in pH values. The pH value and terms 
used to describe soil reaction are defined in the Glos- 
sary. 

Salinity refers to the amount of soluble salts in the 
soil. It is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 
25° C, Salinity affects the suitability of a soil for crop 
production, its stability when used as construction 
material, and its corrosiveness to metals and concrete. 

Shrink-swell potential is the extent to which the soil 
shrinks as it dries out or swells when it gets wet. It is 
influenced by the amount and kind of clay in the soil. 
Shrinking and swelling of soils causes much damage 
to building foundations, roads, and other structures, A 
high shrink-swell potential indicates a hazard to main- 
tenance of structures built in, on, or with material 
having this rating. 

Corrosivity, as used in table 5 pertains to potential 
soil-induced chemical ac: at dissolves or weakens 
uncoated steel. Rate of corrosion of uncoated steel is 
related to such soil properties as drainage, texture, 
total acidity, and electrical conductivity. Installations 
of uncoated steel that intersect soil boundaries or soil 
horizons are more susceptible to corrosion than instal- 
lations entirely in one kind of soil or one soil horizon. 
A corrosivity rating of low means that there is a low 
probability of soil-induced corrosion damage, A rating 
of high means that there is a high probability of 
damage, so that protective coatings for steel should be 
used to avoid or minimize damage. 
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Engineering interpretations of the soils 


The estimated interpretations in table 6 are based 
on the engineering properties of sdils Shown in table 
5, on test data for soils in this survey area and others. 
nearby or adjoining, and on the experience of engi- 
neers and soil scientists with the soils of Contra Costa 
County. In table 6, ratings are used to summarize lim- 
itation or suitability of the soils for all listed purposes 
other than for embankments, reservoirs, drainage for 
crops and pasture, and irrigation. For these uses, 
table 6 lists those soil features not to be overlooked in 
planning, installation, and maintenance, 

Soil limitations are indicated by the ratings slight, 
moderate, and severe, Slight means that soil proper- 
ties are generally favorable for the rated use, or that 
limitations are minor and easily overcome. Moderate 
means that some soil properties are unfavorable but 
limitations can be overcome or modified by special 
planning and design. Severe means that soil properties 
are so unfavorable and limitations are so difficult to 
correct or overcome as to require major soil reclama- 
tion, special design, or intensive maintenance, 

Soil suitability is rated by the terms good, fair, and 
poor which have, respectively, about the same meanings 
as slight, moderate, and severe, 

Following are explanations of some of the columns 
in table 6, 

Local roads and streets have an all-weather surface 
expected to carry automobile traffic all year. They 
have a subgrade of underlying soi] material; a base of 
gravel, crushed rock, or soil material stabilized with 
lime or cement; and a flexible or rigid surface, com- 
monly asphalt or concrete. These roads are graded to 
shed water and have ordinary provisions for drainage. 
They are built mainly from soil at hand, and most 
cuts and fills are less than 6 feet deep. 

Soil properties that most affect design and construc- 
tion of roads and streets are the load-supporting 
capacity and stability of the subgrade and the worka- 
bility and quantity of the cut and fill material avail- 
able. The AASHTO and Unified classifications of the 
soil material and the shrink-swell potential indicate 
traffic-supporting capacity. Wetness and flooding 
affect stability of the material. Slope, depth to hard 
rock, content of stones and rocks, and wetness affect 
ease of excavation and amount of cut and fill needed 
to reach an even grade, 

Septic tank filter fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a 
septic tank into natural soil. The soil material from a 
depth of 18 inches to 6 feet is evaluated for properties 
that affect both absorption of effluent and construction 
and operation of the system. Permeability, depth to 
the water table or rock, and susceptibility to flooding 
affect absorption. Slope affects difficulty of layout and 
construction and also the hazard of soil erosion, lat- 
eral seepage, and downslope flow of effluent, Large 
rocks or boulders increase construction costs. 

Dwellings without basements are not more than 
three stories high and are supported by foundation 
footings placed in undisturbed soil. Properties that 
affect the suitability of a soil for dwellings are those 
that relate to the capacity to support load and resist 
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settlement under load and those that relate to ease of 
excavation. Wetness, susceptibility to flooding, density, 
plasticity, texture, and shrink-swell potential affect 
the capacity to support load. Wetness, slope, depth to 
bedrock, and content of stones and rocks affect ease of 
excavation. 

Sanitary landfill is a method of disposing of refuse 
in dug trenches. The waste is spread in thin layers, 
compacted, and covered with soil material throughout 
the disposal period. Landfill areas are subject to heavy 
vehicular traffic. Some soil properties that affect suita- 
bility for landfill are ease of excavation, hazard of pol- 
luting ground water, and trafficability. The best soils 
have moderately slow permeability, can withstand 
heavy traffic, and are friable and easy to excavate. 
Unless otherwise stated, the ratings in table 6 apply 
only to a depth of about 6 feet or to rock if encoun- 
tered at a depth of less than 6 feet, and therefore limi- 
tation ratings of slight or moderate are not valid in all 
places if trenches are to be much deeper. For some 
soils, reliable predictions can be made to a depth of 10 
to 15 feet, but every site should be investigated before 
a selection is made. 

Topsoil is used for topdressing an area where vege- 
tation is to be established and maintained. Properties 
that affect suitability include ease of working and 
spreading the soil material, as for preparing a 
seedbed; natural fertility of the soil or the response of 
plants when fertilizer is applied; and absence of sub- 
stances toxic to plants, Texture of the soil material 
and the content of stone fragments affect suitability, 
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but also considered in the ratings is the damage that 
will result at the area from which topsoil is taken. 

Road fill is soil material used in embankments for 
roads. The ratings reflect (1) the predicted perform- 
ance of soil after it has been placed in an embankment 
that is properly compacted and provided with ade- 
quate drainage, and (2) the relative ease of excavat- 
ing the material at borrow areas. 

Embankments require soil material that is resistant 
to seepage and piping and that has favorable stability, 
shrink-swell potential, shear strength, and compacti- 
bility. Presence of stones or organic material are among 
the unfavorable factors. 

Reservoir areas hold water behind a dam or 
embankment. Soils suitable for reservoir areas have 
low seepage, which is affected by their permeability 
and depth to fractured or permeable bedrock or other 
permeable material (fig. 9). 

Drainage for crops and pasture is affected by such 
soil properties as permeability, texture, and structure; 
depth to claypan, rock or other layers that influence 
rate of water movement; depth to the water table; 
slope; stability in ditchbanks; susceptibility to stream 
overflow; salinity or alkalinity; and availability of out- 
lets for drainage. 

Irrigation of a soil is affected by such properties as 
slope; susceptibility to stream overflow, water erosion, 
or soil blowing; texture; content of stones; accumula- 
tion of salts and alkali; depth to which roots can pene- 
trate; rate of water intake at the surface; permeabil- 
ity of soil layers below the surface layer and in 


Figure 9.—In the Los Qsos-Los Gatos complex, reservoirs are filled with sediment from housing construction sites where the soils 
are bare. Runoff from these areas is rapid and the hazard of erosion is high. 
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fragipans or other layers that restrict movement of 
water; available water capacity; and need for drain- 
age, or depth to water table or bedrock. 

Engineers and soil scientists have classified the soils 
in the county into four hydrologic soil groups. The 
grouping is based on estimates of the intake of water 
during a storm of long duration after the soil profile 
is wet and has an opportunity to swell, without the 
protective effect of any vegetation. Hydrologic soil 
groups help an engineer or hydrologist estimate the 
amount of runoff expected from a watershed for a 
given storm, The four hydrologic soil groups are des- 
ignated A, B, C, and D. Group A soils have the high- 
est infiltration rates and the lowest runoff potential. 
Group D soils have the slowest infiltration rates and 
the highest runoff potential. Groups B and C are 
intermediate in infiltration rates and runoff. 


Landslides 


No attempt has been made to rate the soils of 
Contra Costa County as to their susceptibility to land- 
slides or land slips, but this is a very prevalent phe- 
nomenon in the county (fig. 10). 

Landslides occur when the pull of gravity overcomes 
the frictional resistance of a soil mass to downhill 
movement. A recently published USGS report (/1) 
lists seven natural factors affecting slope stability. 
These are the type of earth materials; structural prop- 
erties of the earth materials; steepness of slopes; 
water; ground shaking; type of vegetation; and prox- 
imity of areas undergoing active erosion. In addition 
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to these natural factors, unwise development of the 
soils is an eighth factor. 

All of these factors exist in Contra Costa County, 
and from a study of data shown in table 5, some 
deductions can be made as to the probable susceptibil- 
ity of a given soil to landslide. An example is the steep 
Altamont soils, These are clay soils that have slopes of 
as much as 50 percent, have low shear strength, and 
are only 48 inches deep to bedrock. Such soils, lacking 
vegetative protection, are quite susceptible to land- 
slides, especially if man has altered the natural slope 
in such a way as to steepen it, particularly on lower 
parts of the slope. The steeper Sehorn soils that have 
slopes of as much as 75 percent are also susceptible to 
landslides. 


Soil test data 
Table 7 gives engineering test data for some of the 


niaqjor-soir series in Contra Costa County. These tests 
were made to help evaluate the soils for engineering 
purposes, The engineering classifications given are 
based on data obtained by mechanical analyses and by 
tests to determine liquid limits and plastic limits. The 
mechanical analyses were made by combined sieve and 
hydrometer methods. 

Compaction (or moisture-density) characteristics 
are important in earthwork. If a soil material is com- 
pacted at successively higher moisture content, assum- 
ing that the compactive effort remains constant, the 
density of the compacted material increases until the 
optimum moisture content is reached. After that, den- 


Figure 10.—Soil slips or landslides are common in some areas of Los Osos clay loam where the slope is 30 to 75 percent. 


CONTRA COSTA COUNTY, CALIFORNIA 


sity decreases with increase in moisture content, The 
highest dry density obtained in the compactive test is 
termed maximum dry density. As a rule, the maxi- 
mum strength of earthwork is obtained if the soil is 
compacted to its maximum dry density. 

Tests to determine liquid limit and plastic limit 
measure the effect of water on the consistence of soil 
material, as has been explained for table 5. 


Formation and Classification of Soils ‘ 


In this section the factors that affect the formation 
of soils in Contra Costa County are discussed, and 
important processes in the morphology are described. 
Then the classification of the soils by higher categories 
is given, 


Factors of Soil Formation 


Soils are composed of organic and mineral material. 
They differ in appearance, composition, productivity, 
and management requirements in different places and 
even within smal] areas. The five factors of soil for- 
mation that cause soils to differ are climate, landscape 
(or relief), parent material, plants and animals, and 
time, The relative affect of each of these factors varies 
from one soil to another. 

The processes of soil formation are quite complex. 
Their influence and relationship are more easily de- 
scribed by comparing soils in similar landforms or geo- 
morphic units. In the paragraphs that follow, climate 
and landscape’ are discussed first. Then all five factors 
of soil formation are considered as they relate to each 
of the geomorphic units of the county. 


Climate 


The climate of Contra Costa County varies from 
place to place, but the overall differences in tempera- 
ture and precipitation are not extreme. The climate is 
mild. Winters are cool and moist, and summers are 
warm and dry. Along San Francisco Bay, the sum- 
mers are cool, and there are frequent sea breezes and 
early morning fog. 

The summers are hotter inland where warm dry 
weather prevails. The average annual rainfall is about 
22 inches near Berkeley and about 12 to 15 inches in 
the eastern part of the county, Precipitation effective- 
ness is greater in cooler areas near the bay and on 
steep north-facing slopes, 

The soils are moist from late in fall to early in 
spring and are dry the rest of the year. Berkeley has 
about 11 inches of moisture in excess of evapotrans- 
piration requirements, and parts of the county near 
Antioch, Livermore, and Stockton have about 6 inches 
of effective moisture. The surplus is not sufficient for 
active leaching. Very little leaching oecurs in the 
deeper soils. The redistribution of carbonates and 
translocation of clays is slow. Most soils have a good 
supply of bases, and many lack a prominent argillic 
horizon. 


_ ‘By Grant KENNEDY, soil specialist, Soil Conservation Serv- 
1ce. 
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The warm temperatures when the soils are moist 
and generally warm temperatures throughout the year 
favor rapid decomposition of organic matter and 
retard its accumulation, The soils are rarely frozen, so 
the surface layer is not broken up by frost action and 
is not well granulated, Many soils have a massive, 
hard surface layer somewhat deficient in organic 
matter. Soils that have a darker colored and softer 
surface layer are generally in the more moist areas. 

Many of the soils are dry below a depth of 20 inches 
in summer and fall unless they are irrigated. During 
this period many biological and chemical processes are 
retarded. The alternate wet and dry cycle causes the 
soils high in montmorillinitic clays to shrink and 
swell, Large cracks develop in such soils as Altamont 
and Diablo. Surface material sloughs into cracks and 
becomes mixed with material in the lower layers, 
Raieung textural differentiation within the soil pro- 

le. 


Landscape 


Contra Costa County is bordered on the west by the 
San Francisco Bay, on the north by the Carquinez 
Straits and Suisun Bay, and on the north and east by 
the Sacramento and San Joaquin Rivers, A major part 
of the county is in the Coast Range geomorphic prov- 
ince, The easternmost part, including the area around 
the confluence of the Sacramento and San Joaquin 
Rivers, is in the Great Valley province. 

The Coast Range is generally hilly to very steep. 
Folds, thrusts, and faults form a series of nearly par- 
allel, northwest-trending ridges made up mostly of 
steeply dipping sedimentary rocks. Mount Diablo, at 
3,849 feet, is the highest peak in the area. It is located 
in about the center of the county, among the ridges 
along the eastern sector of the Coast Range. These 
ridges are higher than those to the west. The ridges 
overlooking San Francisco Bay average about 500 to 
1,500 feet in height. Between the ridges is a series of 
small valleys filled with alluvium on small fans and 
flood plains. The ridges bordering the San Francisco 
and Suisun Bays are skirted by terraces and alluvial 
fans that merge into the tidal flats adjacent to the 
bays, 

The Great Valley is partly a river flood plain that 
has meandering channels and overflow lands. Here the 
Sacramento and San Joaquin Rivers join, forming a 
delta, and then flow into the Suisun Bay. Large areas 
of soils are at or below sea level. Reclaimed swamp is 
protected by dikes and natural levees. West of the 
delta along the boundary with the Coast Range and 
extending toward Suisun Bay are small elevated ter- 
races, sloping alluvial fans, and scattered remnants of 
a windblown terrain. 


Formation of the soils by geomorphic units 


Contra Costa County can be divided into four units 
based on differences in landforms. The inleraction of 
soil-forming factors differs for each, and the soil rela- 
tionships in the units are significantly different, The 
units are hilly to very steep uplands in the Coast 
Range; terraces, fans, and flood plains in the valleys; 
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river channels and delta overflow land; and tidal flats 
of the bays. 


HILLY TO STEEP UPLANDS EN THE COAST RANGE 


The upland areas of the Coast Range are made up 
of sedimentary rocks but include some metamorphic 
and basic igneous rocks, Many ridges are composed of 
interbedded shale, siltstone, sandstone, claystone, and 
conglomerate that are folded and faulted and have 
steep side slopes. Some strata contain volcanic mate- 
rial deposited in a marine environment. 

The parent material of a number of soils is shale, 
siltstone, mudstone, and argillaceous sandstone. They 
contain fine silt or clay materials, or they readily 
weather to clay. The clay from these sources is mainly 
montmorillinitic. The rock materials are lime-enriched 
or contain many seams of lime. The rocks are not 
extremely hard and are fractured. They are suscepti- 
ble to rapid weathering, 


The steep slopes affect soil stability. Clayey mate- 
rials creep and slide as soils form, Landslides, slips, 
slumps, and erosion often keep pace with soil forma- 
tion, depositing debris along foot slopes and bottoms 
of valleys. Lodo soils are an example of shallow soils 
wore erosion has proceeded about as fast as soil for- 
mation. 


Alo, Altamont, Diablo, and Los Osos soils are 
deeper. They formed in softer parent material that is 
more easily weathered. Altamont, Alo, and Diablo soils 
are expansive clay soils that have little horizon differ- 
entiation. Los Osos soils formed in harder parent 
material. They are not so expansive as the Alo, Alta- 
mont, and Diablo soils and have an argillic horizon. 
Los Osos soils have a more permeable surface layer 
than the Altamont and Diablo soils, which accounts 
for their greater instability, because the horizons 
become saturated more quickly during heavy rains. 

Some rocks are less easily weathered, and the soils 
are shallow. Gaviota and Briones soils formed in sili- 
ceous sandstone which weathered to form sandy soils. 
These soils are also very susceptible to erosion, which 
partly accounts for their shallow depth. 


The vegetation over much of the Coast Range is 
annual grass and scattered oaks. Shrubs and dense 
stands of oak, bay leaf, and madrone are on more 
moist sites. Coastal redwood, madrone, and ferns are 
in cooler, mare moist areas on steep, north-facing 
slopes. The grass furnishes enough organic matter to 
darken the soils to a depth of 10 inches. The organic- 
matter content is more than 1 percent in almost all 
soils that have a cover of grass and is higher on more 
moist and cooler sites. 


Felton soils are very steep soils on north-facing 
slopes. They formed under redwoods and ferns and 
are more than 40 inches deep. Their A horizon is thick 
and dark colored. The vegetation is a factor in soil 
depth and the thickness of the A horizon. The trees 
stabilize the steep soil, and tree roots help to further 
disintegrate the fractured bedrock. Organic residue 
accumulates from slowly decaying tree and fern litter, 

Livestock have grazed the hills of the Coast Range 
from the time of the Spanish missions in the early 
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1800’s to the present. At times there were so many 
animals that the grasslands were overgrazed and ero- 
sion was accelerated. Trails nearly on the contour or 
terracettes are visible on most steep grassy slopes. 
Gulleys are prevalent in deeper soils along ravines and 
concave slopes. : 

More recently, man has altered the landscape near 
urban centers, Large areas have been cut and filled for 
urban works and structures. Machines can excavate 
the marine sediments and reshape the landscape. The 
land is altered or made with a variety of materials 
from soil cuts. Erosion is often severe on cut and fill 
slapes. Landslides, slips, and slumps are more frequent 
because of manipulation of the soil. 


FLOOD PLAINS, FANS, AND TERRACES IN THE VALLEYS 


Most valleys in the county are relatively small, 
except for the San Joaquin Valley near Brentwood. 
The smaller valleys are in troughs or folds between 
the coastal ridges. The streams draining the surround- 
ing hills are not large, and stream gradients are slight 
in the valleys. The valley fill material is fine-grained 
sediment eroded from the adjacent Coast Range. 
Drainage is poor in parts of the flood plain and in 
basins. The soils are well drained on fans and terraces 
above the valley floors. 

Some valley flood plains have depressions or basins 
that are ponded in wet seasons. Clear Lake soils 
formed in poorly drained basins. They have a thick, 
dark-colored surface layer and mottled, calcareous 
lower horizons, Stream entrenchment has lowered the 
water table so thet the montmorillonitic clays shrink 
in dry seasons and swell in wet seasons. Cracks open 
at the surface and extend into the C horizon, forming 
slickensides. 

Fine-textured alluvium was also deposited in the 
valleys, forming well-drained, gently sloping alluvial 
fans. Cropley soils formed on these fans. They are not 
so moist as Clea: Lake soils, have a thinner A horizon, 
and lack mottles. Otherwise they are similar in 
appearance. 

Caleareous sediment, some of which is caused by 
man, was eroded and deposited near the outlets of 
Walnut and Pine Creeks and impeded drainage. The 
alluvium was seasonally saturated, and mottles formed 
near the surface, Sycamore soils formed in this mate- 
rial. 

Several soils formed on rims of basins where 
sodium was concentrated near the surface by capillary 
rise from a water table and by lateral movement of 
ground water from higher areas, The exchangeable 
sodium dispersed the clay particles, and columnar and 
prismatic structure formed in subsurface horizons. 
Solano and Pescadero soils, which have natric hori- 
zons, formed on rims of basins. 

Scattered benches along the sides of valleys are 
remnants of terraces. They are older landscapes that 
remained fairly stable as erosion continued carving 
out and lowering the valleys and raising the uplands. 
The soils on terraces had a longer time to form than 
other soils. They developed prominent morphologic 
features principally associated with the translocation 
and accumulation of silicate clays. Tierra and Antioch 
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soils are on benches. They have a thin, loamy A1 hori- 
zon, a lighter colored A2 horizon, and an abrupt 
boundary to a clay Bt horizon that has prismatic or 
eolumnar structure. Antioch soils formed in parent 
material that contains enough exchangeable sodium to 
influence the lower horizons. 

The terrain near Oakley and Brentwood in the San 
Joaquin Valley is windblown, Prevailing winds from 
the San Francisco Bay come through the Carquinez 
Straits inland and blow southeasterly from Suisun 
Bay. Sand blown inland from sandbars and beaches 
when the climate was dryer formed hummocky to 
gently sloping relief. More moist conditions prevailed 
in recent times, and vegetation stabilized most of the 
sandy soil, A few shifting dunes formed where the soil 
has been disturbed. Delhi soils formed in these sands. 
They have no horizon differentiation other than a 
slightly darkened A horizon. In many places the A 
horizon and the original relief have been altered by 
reshaping the surface for crops or other land uses. 

Urban communities have spread out and are con- 
tinuing to expand into farming areas in the valleys. 
The soils are altered for urban works and structures. 
In general, the soils were less altered in urban areas 
built up before heavy earth-moving equipment was 
available. Nearly level or gently sloping soils have had 
less cutting and filling than steeper soils. The surface 
horizon of most of the soils has been changed. 


DELTA PLAIN 


The delta plain lies along the lower course of the 
San Joaquin River near the junction with the Sacra- 
mento River. It consists of areas adjacent to meander- 
ing channels and sloughs protected by artificial dikes 
and natural levees and drained by pumping plants. 
The soils are near or below sea level. All are inten- 
sively cultivated. 

The delta plain was once a freshwater marsh, and 
the soils formed in the accumulated remains of tule, 
reeds, and other aquatic plants. Thin layers of silty 
mineral matter were added when the rivers flooded. 
The major channels occupied their present position 
during the period of organic-matter accumulation. As 
the mineral base subsided, organic deposits accumu- 
lated, and the streams built up bordering alluvial 
ridges. Tracts were reclaimed around the turn of the 
century by leeves and drainage. The organic fibers 
from the tule and reeds are partly decomposed, and 
most are easily destroyed by rubbing. Pumping has 
lowered the water table and allowed the soils to dry. 
The soils dry irreversibly. Cracks develop that remain 
even after rewetting. These organic soils have sub- 
sided as a result of drying, oxidation, soil blowing, 
fires, and tillage, The organic-matter content has been 
diluted as thin layers of minerals collected in the 
residual organic soil. 

Venice, Rindge, Webile, and Shima soils are the 
organic soils of the delta plain. They have an organic- 
matter content of about 50 to 80 percent, by ignition. 
The organic-matter content is least at the surface and 
increases with depth, Venice soils are the least decom- 
posed. They consist of deep, dark yellowish-brown 
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fibrous material under a darker colored surface layer. 
The fibers are only partly destroyed when they are 
rubbed. Rindge, Shima, and Webile soils are most 
decomposed. Rindge soils consist of deep, black 
organic material, They have fewer visible fibers than 
Venice soils, and most of the fibers can be destroyed 
by rubbing. Shima and Webile soils are similar in 
appearance to Rindge soils, but Shima soils are under- 
Jain by sand at a depth of about 16 to 36 inches, and 
Webile soils are underlain by silty clay and clay at a 
depth of 27 to 51 inches. 

Associated with the organic soils on the delta plain 
are Ryde, Egbert, Merritt, and Piper soils. Ryde and 
Merritt soils consist of stratified mineral and organic 
layers formed by thick deposits of sediment during 
several river floods. Egbert soils formed in poorly 
drained silty clay loam alluvium. They had a thin sur- 
face layer of organic material that oxidized and mixed 
with the underlying mineral soil. They now have a 
dark-gray mineral A horizon that contains much 
organic matter and is underlain by gleyed silty clay 
loam and clay. Piper soils formed in windblown mate- 
rial that had encroached on the northwest part of the 
delta. The surface of Piper soil has had additions of 
organic material. The B2 horizon has been weakly 
cemented by carbonates from a fluctuating water 
table. 


TIDAL FLATS OF THE Bays 

The tidal flats in Contra Costa County are tidal 
marshes at approximately mean high water that are 
daily inundated by high tides. They are around the 
edges of the San Francisco, San Pablo, and Suisun 
Bays. The Sacramento and San Joaquin Rivers have 
carried sediment into the bays. The suspended sedi- 
ment is fine—mostly clay and silt. Investigations 
report an average composition of about 57 percent 
clay in the suspended sediment (4). 

Tidal action, currents, and waves have deposited 
clay and silt in the shallow water around the perime- 
ter of the bays. These particles were moved about and 
reworked by flood and ebb tides, and eventually the 
surface rose slightly above sea level. Salt-tolerant 
plants, such as cordgrass and pickleweed, became 
established, The plants helped trap additional sedi- 
ment and stabilize the soil against erosion. In places 
the sediment slowly subsided, and organic matter 
accumulated as it settled, forming thick organic depos- 
its. The bay mud was impregnated with salts from the 
brackish bay water and contained reduced sulphur 
compounds. 

Joice and Reyes soils formed on the tidal areas. 
Joice soils are deep, dark-colored, fibrous, organic soils, 
The fibers are fairly well decomposed and most are 
destroyed when rubbed. The organic-matter content is 
from 30 to 45 percent, by ignition. Reyes soils are 
dark-colored, gleyed silty clay. They are about 5 to 10 
percent organic matter, Both the Joice and Reyes soils 
dry irreversibly. They shrink and crack, and the 
tracks remain after rewetting. Both soils become 
strongly acid when exposed to air. A yellow effloresc- 
ence of jarrosite is found in places on drained areas of 
Reyes soils, 
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Classification of Soils 


Soils are classified so that we can more easily 
remember their significant characteristics, assemble 
knowledge about them, see their relationship to one 
another and to the whole environment, and develop 
principles that help us to understand their behavior 
and their response to manipulation. First through 
classification, and then through use of soil maps, we 
can apply our knowledge of soils to specific fields and 
other tracts of land. 

The narrow categories of classification, such as 
those used in detailed soil surveys, allow us to orga- 
nize and apply knowledge about soils in managing 
farms, fields, and woodlands, in developing rural 
areas, in engineering work, and in many other ways. 
Soils are placed in broad classes to facilitate study and 
comparison over large areas, such as countries and 
continents. 

The system of soil classification currently in use 
was adopted by the National Cooperative Soil Survey 
in 1965 (9). Because this system is under continual 
study, readers interested in developments of the cur- 
Hee system should refer to the latest literature avail- 
able. 

The current system of classification has six cutego- 
ries. Beginning with the broadest, these categories are 
order, suborder, great group, subgroup, family, and 
series. The criteria used as a basis for classification 
are soil properties that are observable and measurable. 
The properties are chosen, however, so that the soils 
of similar genesis, or mode of origin, are grouped 
together. In table 8, the soil series of Gontra Costa 
County are placed in 8 categories—family, subgroup, 
and order, Classes of the current system are briefly 
defined in the following paragraphs. 

ORDER, Ten soil orders are recognized. The proper- 
ties used to differentiate among soil orders are those 
that tend to give broad climatic groupings of soils, 
The two exceptions to this are the Entisols and Histo- 
sols, found in many different climates. Each order is 
designated by a name of three or four syllables ending 
in sol (Ent-i-sol). 


SUBORDER. Each order is divided into suborders that 
are based primarily on those soil characteristics that 
seem to produce classes that have the greatest genetic 
similarity. The suborders narrow the broad climatic 
range permitted in the orders, The soil properties used 
to separate suborders are mainly those that reflect 
either the presence or absence of water-logging, or soil 
differences resulting from the climate or vegetation. 
The names of suborders have two syllables. The last 
syllable indicates the order, An example is Aquent 
(Aqu, meaning water or wet, and ent, from Entisol). 


GREAT Group. Suborders are separated into great 
groups on the basis of uniformity in the kinds and 
sequence of major soil horizons and features. The 
horizons used to make separations are those in which 
clay, iron, or humus have accumulated; those that 
have pans that interfere with growth of roots, move- 
ment of water, or both; and thick, dark-colored sur- 
face horizons, The features used are the self-mulching 
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properties of clay, soil temperature, major differences 
in chemical composition (mainly calcium, magnesium, 
sodium, and potassium), and the dark-red and dark- 
brown colors associated with basic rocks, and the like. 
The names of great groups have three or four sylla- 
bles and are made by adding a prefix to the name of 
the suborder. An example is Haplaquents (Hapl, 
meaning simple horizons, aqu, for wetness or water, 
and ent, from Entisols). 

SUBGROUP, Great groups are divided into subgroups, 
one representing the central (typic) segment of the 
group, and others called intergrades that have proper- 
ties of the group and also one or more properties of 
another great group, suborder, or order. Subgroups 
are also made in instances where soil properties inter- 
grade outside of the range of any other great group, 
suborder, or order, The names of subgroups are 
derived by placing one or more adjectives before the 
name of the great group. An example is Typic Hapla- 
quents (a typical Haplaquent). 

FAMILY. Soil families are separated within a sub- 
group primarily on the basis of properties important to 
the growth of plants or on the behavior of soils when 
used for engineering, Among the properties considered 
are texture, mineralogy, reaction, soil temperature, 
permeability, thickness of horizons, and consistence. A 
family name consists of a series of adjectives preced- 
ing the subgroup name. The adjectives are the class 
names for texture, mineralogy, and so on, that are 
used to differentiate families (see table 8), An exam- 
ple is coarse-loamy, siliceous; acid, thermic family of 
Typic Haplaquents, 

The six soil orders in Contra Costa County are 
Alfisols, Entisols, Histosols, Inceptisols, Mollisols, and 
Vertisols. These orders and the great groups and 
subgroups of each are discussed in the following para- 
graphs. 


Alfisols 


The Alfisols are mineral soils that are moist during 
part of the growing season. They have a clay-enriched 
B horizon that has translocated clays and moderate to 
high saturation of bases. They lack a thick, dark-col- 
ored surface horizon. The Alfisols of Contra Costa 
County are divided into three great groups—Haplox- 
eralfs, Natrixeralfs, and Palexeralfs—and seven 
subgroups. 

HAPLOXERALFS are well-drained soils that have a 
gradual increase in clay content from the A to the Bt 
horizon. 

Typic Haploxeralfs have a low organic-matter con- 
tent and a pale-colored A horizon that is massive and 
hard when dry. Dibble soils are in this subgroup. 

Mollie Haploxeralfs have a darker colored A horizon 
than is typical. Their A horizon is massive and hard, 
and dark colors extend to a depth of more than 4 inches. 
Perkins, Rincon, and Zamora soils are in this subgroup, 

Lithic-Ruptie Xerochreptie Haploxeralfs are under- 
lain by hard, undulating bedrock that is near the sur- 
face in places, replacing the Bt horizon. Vallecitos 
soils are in this subgroup. 
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TABLE 8.—Classtfication of soil series 


Series Family Subgroup Order 
Fine, montmorillonitic, thermi ie petites one Typic Chromoxererts. - .--- _.--..| Vertisols, 
Fine, montmorillonitic, ther .| Typic Chromoxererts - Vertisols. 
Fine, montmorillonitie, ther _.| Typic Natrixeralfs__ Alfisols. 
Botella... Fine-loamy, mixed, thermic .| Pachie Argixerolls Mollisols. 
Brentwood _ Fine, montmorillonitic, thermi: .| Typic Xerochrepts.- Inceptisols. 
Briones ?. Mixed, thermic. _| Typic Xeropsammments Entisols. 
Capay... Fine, montmoril , thermi Typic Chromoxerert: Vertisols. 
Clear Lak Fine, montmorillonitie, thermi Typic Pelloxererts.- Vertisols. 
Conejo. _ Fine-loamy, mixed, thermic__ Paehie Haploxeralls_ Mollisols. 
Fine, montmorillonilic, thermii Chromic Pelloxererts Vertisols. 
Mixed, thermic... -_---- Typie Xeropsammen’ Entisols. 
Fine, montmorillonitic, thermi Chromic Pelloxererts. Vertisols. 
Fine, montmorillonitic, thermic Typic Haploxeralfs_ __ Alfisols. 


Fine, mixed, thermic. __ 


Fluvaquentic Haplaquolls F Mollisols. 


Fine-laamy, mixed, mesi Ultie Argixerolls___- Mollisols. 
Fine-loamy, mixed, thermic ' Caleie Haploxeroll: Mollisols. 
Fine-loamy, mixed, nonacid, thermic. ' Typic Xerorthents.- Entisols. 
Loamy, mixed, nonacid, thermic Lithie Xerorthents Entisols. 
Fine-loamy, mixed, thermic | Typic Argixerolls_._ Mollisols. 
Clastie, euie, thermic... _- a Typie Medisaprists . .| Histosols. 
Fine, montmorillonitic, thermi Mollic Palexeralfs .| Alfisols. 
Clayey, mixed, euic, thermic_...--_.-_ Terric Medisaprists- _| Histosols. 
Coarse-loamy, mixed (calcareous), thermic. Aerie Fluvaquents. ._- .| Entisols, 
Fine-loamy, mixed, thermie_......-.-- Calcic Pachic Haploxerolls : Mallisols. 
Loamy, mixed, thermic. Lithie Haploxerolls_ _| Mollisols. 
¥ine-loamy, mixed, mesi« e: Typic Argixerolls_ Mollisols. 
Los Osos_. - Fine, montmorillonitic, thermi Typic Argixerolls_ Mollisols. 
Los Robles Fine-loamy, mixed, thermic..___ _.| Typic Xerochrepts. Inceptisols. 
Marcuse. . Fine, montmorillonitic (caleareous), thermic... -} Vertic Haplaquepts. - - _. ...-| Inceptisols. 
Merritt *__ Fine-silty, mixed, thermic. _. . . Fluvaquentic Haploxerolls._...-.--- Mollisols. 
Millsholm_ Loamy, mixed, thermie.._-.-.- Lithic Xerochrepts_-—-.-. Inceptisols. 
Omni... _ Fine, montmorillonitic (calcareous), thermic. Fluvaquentic Haplaquolls .| Mollisols. 
Perkins__ Fine-loamy, mixed, thermie_......-------------- Mollic, Haploxeralfs-.. _| Alfisols. 
Pescadera nA Fine, montmorillonitic, thermic _| Aquic Natrixeralfs _| Alfisols. 
‘iper.- Coarse-loamy, mixed (calcareous), therm Aerie Panlequepts _| Inceptisols. 
Positas Fine, montmorillonitic, thermic. Mollic Palexeralfs _ ,| Alfisols. 
Reyes Fine, mixed, acid, thermic... _ Sulfic Haplaquepts Inceptisols, 
Rincon... Kine, montmorillonitic, therm! Mollic Haploxeralfs Alfisols. 
Rindge . Euie, thermie....--------..-- Typie Medisaprists_ Histosols. 
Ryde_..- Fine-loamy, mixed, thermic_-._...-- Cumulie Haplaquolls. Mollisols. 
Sacramen Very-fine, montmorillonitic, thermic. Vertic Haplaquolls Mollisols. 
San Ysidro Fine, montmorillonitic, thermic. - Typic Palexeralfs_ Alfisols. 
Sehorn. _.- Fine, montmorillonitic, thermic Entic Chromoxere Vertisols. 
Shima Sandy, mixed, evic, thermic. Terrie Medisaprists . Histosols. 
Solano. _ Fine-loamy, mixed, thermic Typic Natrixeralfs__ Alfisols. 
Sorrento_ Fine-loamy, mixed, thermic___ Caleie Haploxerolls_ Mollisols. 
Sycamore. Fine-silty, mixed, nonacid, thermic. . Aerie Haplaquepts. Inceptisols. 
Tierra___ Fine, montmorillonitic, thermic. _ Mollic Palexerulfs. 2 | Alfisols. 
Vallecitos... ..........| Clayey, montmorillanitie, thermic. __ Lithic Ruptic-X erochreptic Alfisols. 
Haploxeralfs. 
Buic, thermie----..------ Typie Medihemists. . et Histosols. 
Clayey, mixed, euic, thermic. __ Terric Medisaprists Histosole. 
Fine-silty, mixed, thermic. ___-._- a Mollic Haploxeralfs__ Alfisols. 


| Briones fine sandy loam, 2 to 5 percent slopes (BeB) is classified as an Aquic Xerochrept, course-loamy, mixed, thermic. Areas of Briones 
loamy sand, 30 to 50 percent slopes, eroded (BdF2), that are less than 20 inches deep Lo soft sandstone are classified as Typic Xeropsamments, 


mixed, thermic, shallow. 


2 The Merritt soils mapped in Contra Costa County are taxadjuncts to the Merritt series. They are noncalcareous throughout and contain 


relatively large amounts of micaceous material. 


NATRIXERALFS formed in the presence of sodium 
which dispersed particles of clay, forming a Bt hori- 
zon that has columnar and prismatic structure and a 
high level of exchangeable sodium. 

Typic Natrixeralfs are well-drained soils that are 
saturated for short periods during the wet season 
because of their slow permeability. Antioch and 
Solano soils are in this subgroup. 

Aguie Natrizeralfs are wetter than is typical. They 
haye low-chroma mottles within a depth of 30 inches 


and are saturated in the mottled layer because of a 
seasonal high water table. Pescadero soils are in this 
subgroup. ; 

PALEXERALFS are well-drained soils that have a 
clayey Bt horizon with an abrupt upper boundary. 

Typic Palexeralfs have a low organic-matter content 
and a pale-colored or thin, darker colored A horizon 
that is massive and hard when dry. San Ysidro soils 
are in this subgroup. 
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Mollic Palexeralfs have a darker colored A horizon 
than is typical. They have a higher organic-matter 
content but either are massive and hard when dry or 
are not thick enough to be classified as mollic epipe- 
dons. Kimball, Positas, and Tierra soils are in this 
subgroup. 


Eniisols 


The Entisols are mineral soils that show little or no 
evidence of pedogenic horizons. Generally, too little 
time has passed for soil horizons to form. Entisols are 
commonly on steep, actively eroding slopes or on flood 
plains. The Entisols of Contra Costa County are 
divided into three great groups—Fluvaquents, Xeror- 
thents, and Xeropsamments—nnd four subgroups. 

FLUVAQuENTS formed on flood plains where periodic 
deposition has taken place. They are saturated near 
the surface at times, 

Aeric Fluvaquents are not so wet ag is typical. They 
have high-chroma motiles between depths of 10 and 20 
inches because they are not saturated for long periods. 
Laugenour soils are in this subgroup. 

XERORTHENTS formed on recently eroded surfaces. 
They are moist in winter and very dry in summer. 

Typic Xerorthents are moderately deep or deep soils 
that formed in recent alluvium from sedimentary 
rock. Garretson soils are in this subgroup, 

Lithie Xerorthenta are less than 20 inches deep to 
hard rock. They formed on sloping uplands over hard 
sandstone. Gaviota soils are in this subgroup. 

XEROPSAMMENTS are soils that formed in shifting or 
stabilized sand dunes, water-deposited sand, or sandy 
parent material, such ag siliceous sandstone. They are 
moist in winter and very dry in summer. 

Typic Xeropsamments ‘are moderately deep and 
deep sandy soils that are excessively drained and that 
show no evidence of cementation or clay accumulation. 
Briones and Delhi soils are in this subgroup. Briones 
soils are on uplands, They formed in material weath- 
ered from siliceous sandstone and are highly suscepti- 
ble to erosion. Delhi soils formed in deposits of wind- 
blown sand. 


Histosols 


The Histosols are mainly organic and formed in 
bogs, marshes, and river deltas that were saturated 
most of the time. The Histosols of Contra Costa 
County are divided into two great groups——Medihe- 
mists and Medisoprists-—and three subgroups. 

MEDIHEMISTS are organic soils that are partly 
decomposed. Many fibers are destroyed when the soils 
are rubbed or mechanically disturbed. These soils are 
at mid-latitudes where temperatures are mild or 
warmer. . 

Typic Medihemists are deep organic soils that have 
No significant mineral layers in the subsurface hori- 
zons. Venice soils are in this subgroup. 

MEDISAPRISTS are black organic soils that consist 
almost entirely of decomposed organic remains. The 
remaining fibers are easily destroyed when rubbed or 
mechanically disturbed. 

Typic Medisaprists are deep organic soils that have 
no significant mineral layers in the subsurface hori- 
zons. No subsurface horizons haye significant layers 
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of less-decomposed organic material. Joice and Rindge 
soils are in this subgroup. 

Terric Medisaprists are organic soils that consist 
almost entirely of decomposed organic remains under- 
lain by mineral layers below a depth of 16 to 51 
inches. Kingile, Shima, and Webile soils are in this 
subgroup. 


Inceptisols 


The Inceptisols are mineral soils that are beginning 
to develop altered horizons. They are in areas where 
there is sufficient moisture to remove bases, iron, or 
aluminum. They lack an illuvial horizon enriched by 
Silicate clays, 

The Inceptisols of Contra Costa County are divided 
into two great groups—Haplaquepts and Xerochrepts 
—and six subgroups. 

HAPLAQUEPTS are poorly drained or very poorly 
drained, wet soils. They are in areas where little or no 
rain falls for part of the year, and capillary rise 
brings sodium or salts to the surface. 

Aeric Haplaquepts formed under better natural 
drainage and are better aerated than is typical. They 
lack low-chroma mottles near the surface. Piper and 
Sycamore soils are in this subgroup. 

Sulphic Haplaquepts formed in the presence of 
brackish water and iron sulphide, They have jarrosite 
mottles and are extremely acid when exposed to air 
and dried. Reyes soils are in this subgroup. 

Vertic Haplaquepts contain more clay than is typi- 
cal. They develop wide cracks to a depth of 20 inches 
almost every year. Marcuse soils are in this subgroup. 

XEROCHREPTS are light-colored, brownish, well- 
drained soils that are moist in winter and spring but 
are thoroughly dry in summer. 

Typic Xerochrepts are thick, well-drained soils that 
have a high base saturation and that lack a horizon 
enriched by caleium carbonate. Brentwood and Los 
Robles soils are in this subgroup. 

Lithie Xerochrepts are shallow, steep soils underlain 
by bedrock. Otherwise they are like the Typie Xer- 
chrepts, Millsholm soils are in this subgroup. 

Aquie Xerochrepts are thick soils that have mottles 
within a depth of 30 inches, Otherwise they are like 
the Typic Xerochrepts. Briones fine sandy loam is in 
this subgroup. 


Mollisols 


The Mollisols are dark-colored mineral soils, most of 
which formed under a cover of grass. The structure of 
their surface horizon is commonly granular or suban- 
gular blocky, and the horizon is soft or only slightly 
hard when dry. The soils are rich in bases. 

The Mollisols of Contra Costa County are divided 
into three great groups—Argixerolls, Haplaquolls, and 
Haploxerolls—and eleven subgroups. 

ARGIXEROLLS are well-drained soils that are moist in 
winter and spring and have accumulated translocated 
clay in subsurface horizons. 

Typie Argizerolls are moderately deep or deep and 
have a moderately thick, dark-colored surface horizon. 
Gilroy, Los Gatos, and Los Osos soils are in this 
subgroup. 
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Pachic Argizerolls have a thick, dark-colored sur- 
face horizon. Botella soils are in this subgroup. 

Ultic Argizerolls have a lower base saturation than 
is typical—less than 75 percent. They formed on steep, 
north-facing slopes where moisture conditions favor a 
cover of redwood, madrone, and fern. Felton soils are 
in this subgroup. 

HAPLAQUOLLS are Mollisols that formed under poor 
or very poor natural drainage and that have gray or 
olive-gray mottled lower horizons. 

Cumulic Haplaquolis have a thicker dark-colored 
surface horizon than is typical. Ryde soils are in this 
subgroup. 

Fluvaquentic Haplaquolis formed where there is 
periodic flooding and deposition. They are mottled, 
and organic-matter content decreases irregularly as 
depth increases. Egbert and Omni soils are in this 
subgroup. 

Vertic Haplaquolls are clay soils that are dry in the 
upper horizons part of the time. During summer they 
develop wide cracks to a depth of 20 inches because of 
a low water table. Sacramento soils are in this sub- 
group. 

HAPLOXEROLLS are well-drained Mollisols that are 
moist in winter and spring and that lack any signifi- 
cant increase of translocated clay in their subsurface 
horizons. 

Calcie Haploxerolls have an accumulation of free car- 
bonates at a shallow depth. Fontana and Sorrento 
soils are in this subgroup. 

Calcic Pachic Haploxerolis have free carbonates at a 
shallow depth and have a thicker dark-colored surface 
horizon than is typical. Linne soils are in this subgroup. 

Fluvaquentic Haploxerolls formed on nearly level 
flood plains where periodic deposition has taken place. 
Their organic-matter content decreases irregularly as 
depth increases. Merritt soils are in this subgroup. 

Lithic Haploxerolls are shallow soils underlain by 
hard bedrock. Lodo soils are in this subgroup. 

Pachie Haploxerolls have a thick, dark-colored sur- 
face horizon. Conejo soils are in this subgroup. 


Vertisols 


The Vertisols are clayey mineral soils that shrink 
and swell during all seasons and develop deep, wide 
cracks during dry periods. The Vertisols of Contra 
Costa County are divided into two great groups— 
Chromoxererts and Pelloxererts—and four subgroups. 

CHROMOXERERTS are well drained or somewhat 
poorly drained and are brownish in the upper 12 
inches. 

Typic Chromoxererts are dark brown in the surface 
horizon, generally because of accumulation of organic 
matter. Alo, Altamont, and Capay soils are in this 
subgroup. 

Entie Chromoxererts are lighter brown than is typi- 
cal. Sehorn soils are in this subgroup. 

PELLOXERERTS are gray to black in their upper hori- 
zons. 

Typie Pellorererts have low chromas to a depth of 
40 inches and are dark gray in the surface horizon. 
Clear Lake soils are in this subgroup. 


119 


Chromic Pelloxererts have higher chromas to a depth 
of 40 inches than is typical. Cropley and Diablo soils 
are in this subgroup. 


General Nature of the County 


The first permanent settlement in Contra Costa 
County dates back to 1823 when the Pinole Grant was 
issued to Ignacio Martinez and the San Pablo Grant to 
Francisco Castro. The initial grants were quickly fol- 
lowed by others until, by 1832, most of the more desir- 
able land was privately owned. Settlement gained 
momentum in the late 1850’s, when men returuing 
from the gold fields in the eastern part of the state 
began farming. 

Contra Costa County was established in 1850; Mar- 
tinez was the county seat. It was one of California’s 
original 27 counties, and it covered about 1,500 square 
miles. In 1853 nearly half of its acreage went to newly 
formed Alameda County. 

The population of Contra Costa County increased 
from 78,608 in 1930 to 409,030 in 1960 and to 558,389 
in 1970, an increase of 36.5 percent from 1960 to 
1970. 

Although farming is important to the economy of 
the county, the influx of people from the larger metro- 
politan areas to the central part of the county is rap- 
idly reducing the amount of farmland, Private indus- 
try in the county has not increased so rapidly as 
urban growth. 

The valley and delta areas in the eastern part of the 
county are intensively cultivated for row crops, field 
crops, and orchards, Remnants of the native vegeta- 
tion remain in very few areas. Some areas in the 
smaller inland valleys that lack a dependable water 
supply are used for dryfarmed grain and range. 

The mountainous uplands are generally covered by 
annual grasses and oak and similar vegetation, but 
brush grows on steep and very steep, rocky soils. 
Some upland areas in the western part of the county 
are being invaded by coyote bush. 


Physiography and Drainage 


Contra Costa County consists of four general phys- 
iographic regions: the highland of the Coast Range, 
the intermountain valleys, the San Francisco Bay 
depression, and the Sacramento-San J oaquin delta. 

The Diablo Range consists of smooth rolling hills to 
fairly rugged mountains ranging in elevation from 
near sea level along the San Francisco Bay depression 
and San Joaquin valley to 3,849 feet at Mount Diablo, 
a prominent landmark. Most of the mountain valleys 
are young and V-shaped, The foothills are rolling, gen- 
erally smooth and gently sloping to very steep hills 
and ridges. The western hills have a general north- 
west-soulheast trend parallel to San Francisco Bay 
and are separated from the Mount Diablo block by the 
San Ramon and Ygnacio valleys. 

The San Francisco Bay depression and intermoun- 
tain valleys consist of mainly level flood plains and 
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low terraces along with gently rolling fans and some 
old terrace remnants adjacent to the uplands. 

Large areas of windblown sands develop on valley 
plains where they are cut off on the north by the San 
Joaquin River. 

Most of the low-lying river delta has been reclaimed 
by protective dikes and drainageways, forming islands 
of approximately 1,000 to 7,000 acres and a few 
smaller islands of 80 to 100 acres. Most of the land 
surface lies at or below sea level, except for a few 
points that are about 15 feet above sea level. 

Except for a few small streams draining west into 
San Francisco Bay and San Pablo Bay, the drainage 
of the county enters the San Joaquin River and Suisun 
Bay to the north. Marsh Creek drains the largest area 
of any stream originating within the county. 


Climate 


The climate of Contra Costa County is strongly 
influenced by its location and topography (10), The 
San Joaquin Valley in the eastern part has hot, dry 
summers and cool winters. The part adjacent to San 
Francisco and San Pablo Bays has cool summers and 
mild winters. 

In summer a steady marine wind blows through the 
Golden Gate and up the Carquinez Strait. Velocities of 
15 to 25 knots or more are common late in the after- 
noon and in the evening, but the velocity is generally 
10 knots or less late in the morning. The jet of air 
sweeping eastward through the straits curls north- 
ward and southward in the vicinity of Antioch. 

The moderating influence of the marine air is 
reflected in the July average temperature of 62° F. at 
Richmond on the bay shore and 74° at Antioch in the 
east. In January, the reverse effect of this moderating 
influence is shown by the average temperature of 50° at 
Richmond and 46° at Antioch. Table 9 shows average 
monthly and annual temperatures for several locations 
in Contra Costa County. 

In most of the county, the average period when the 
daily minimum temperature stays above 32° lasts for 
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most of the year. It ranges in length from 365 days 
near the bay shore to 266 days at Antioch. 

There is an average of about 3,000 hours of sun- 
shine per year. In January the sun shines about 50 
percent of the daytime, and in July it shines about 75 
percent of the daytime. In December and January, 
tule fog is common and may last for several days. Fre- 
quently this fog drifts into the small inland valleys. 
Late in spring and in summer, coastal fog is common 
in areas adjacent to San Pablo Bay. It usually clears 
late in the morning. 

Average annual precipitation ranges from 13.34 
inches in Antioch to 22.77 inches at Mount Diablo, 
North Gate, and 22,28 inches at Richmond. The differ- 
ences reflect elevation or proximity to the coast. Table 
10 shows the average monthly and annual precipita- 

“tion for several locations in Contra Costa County. 

Snow commonly does not fall on the lowlands, but 
brief, heavy falls occur at higher elevations. Snow is 
common on Mount Diablo and falls occasionally on the 
lower lying foothills, It remains on the north slopes of 
Mount Diablo for as long as two to three days. 

In winter the relative humidity averages about 90 
percent at night and about 70 percent in the after- 
noon, In July the relative humidity averages about 75 
percent in the morning; it drops to 55 percent in the 
afternoon where there is an influx of marine air and 
to about 35 percent in the dry interior. At times dry 
north winds cause the humidity to drop below 10 per- 
cent. These are most frequent in September. 


Water Supply 


Contra Costa County has two main sources of fresh 
water. Irrigation water is pumped from the sloughs of 
the delta. A large part of the domestic water for cen- 
tral and eastern Contra Costa County is also obtained 
from the delta sloughs. Domestic water for the west- 
ern part and areas in the central part of the county is 
imported from Pardee and Commanche Reservoirs in 
the foothills of the Sierra mountains. 


TABLE 9.—Mean temperatures 


Location 
Month 
Antioch Martinez Mt. Diablo Walnut 
Fibreboard Livermore Fire (North Gate) Richmond Creek 
Mills Station 
op oF °F oF oF oF 
45.7 46.1 46.4 46.1 50.2 45.5 
49.8 49.0 50.1 48.3 52.9 48.8 
53.9 52.4 53.7 49.3 64.6 51.6 
59,2 56.9 58.1 64,3 57,4 56.7 
64.9 61.9 61.9 58.1 60.6 60.8 
10.7 67.0 67.5 65.2 62.8 66.1 
74.0 1.7 70.3 74.3 62.0 70.6 
72.3 70.8 69.2 72.2 62.2 69.9 
70.6 69.5 68.6 70.6 65.0 69.1 
63.2 62.6 62.4 64.0 62.4 62.2 
53.4 53.4 53.9 64.5 56.1 62.9 
December. 47.0 47.5 47,7 50.0 51.7 46.7 
Annual. __ 60.4 59.1 59.2 58.8 58.2 58.4 
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TABLE 10.—Total precipitation 


Location 
Month - 
Antioch Martinez Met. Diablo Walnut 
Fibreboard Livermore Fire (North Gate) Richmond Creek 
Mills Station 
Inches Inches Inches Fnches Inches Inches 
2,70 3.01 3.76 5.19 5.27 4.35 
2.42 2.67 8.38 4.24 3.61 3.66 
1.95 1.94 2.65 2.44 2.44 2.61 
1.05 1.13 1.20 2.28 1.95 1.38 
AT 49 55 .99 66 63 
09 10 11 21 12 10 
O01 .O1 01 (1) () @ 
02 02 02 03 04 05 
14 12 17 48 . 60 29 
56 .59 71 69 72 86 
1.14 1.46 1.49 1.82 1.76 2.02 
2.79 2.86 3.64 4.50 4.98 3.97 
Annual. --- 13.34 14.40 17.49 22.77 22,05 19.87 


1 Trace, 
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Glossary 


Available water capacity (also termed available moisture capac- 


ity). The capacity of soils to hold water available for use 
hy most plants. It is commonly defined as the difference 
between the amount of soil water at field capacity and the 


amount at wilting point. It is commonly expressed as 
inches of water per inch of soil. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Consistence, soil, The feel of the soil and the ease with which a 
jump can be crushed by the fingers. Terms commonly used 
to describe consistence are-— 

Loose—Noncoherent when dry or moist; docs not hold 
together in a mass. 

Friabdle--When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed 
together into a lump. 

Firm.—When moist, crushes under moderate prceaate 
between thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic.—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled hetween thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull 
free from other material, 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty hetween thumb and forefinger. 

Soft.-When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—-Hard and brittle; little affeeted by moistening. 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation 
that existed during the development of the soil, as oppoyed 
to altered drainage, which is commonly the result of artifi- 
cial drainage or irrigation but muy be caused by the 
sudden deepening of channels or the blocking of drainage 
outlets, Seven different classes of natural soil drainage are 
recognized. 

Excessively drained soils are commonly very porous and rap- 
idly permeable and have a low available water capacity. 

Somewhat excessively drained soils are also very permeable 
and are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are 
commonly of intermediate texture. 

Moderately well drained soils commanly have a slowly perme- 
able layer in or immediately beneath the solum. They 
have uniform colar in the A and upper B horizons and 
mottling in the lower B and the C horizons. 

Somewhut poorly drained soils are wet for significant periods 
hut not all the time, and some soils commonly have mot- 
tling at a depth below 6 to 16 inches. 
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Poorly drained soils are wet for long periods and are light 
gray and generally mottled [rom the surface downward, 
although mottling may be absent or nearly so in some 
soils. 

Very poorly drained soils are wet nearly all the time. They 
have a dark-gray or black surface layer and are gray or 
light gray, with or without mottling, in the deeper parts 
of the profile. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil- 
forming processes. These are the major horizons; 

O horizon.—YThe layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant resi- 
ues, 

A horizon.—The mineral horizon at the surface or just helow 
an O horizon. This horizon is the one in which living 
organisms are most active and therefore is marked by 
the accumulation of humus. The horizon may have lost 
one or more of soluble salts, clay, and sesquioxides (iron 
and aluminum oxides). 

B horizon—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, scsquioxides, humus, or some combination of these; 
(2) by prismatic or blocky structure; (3) by redder or 
stronger colors than the A horizon; or (4) by some com- 
bination of these, Combined A and B horizons are 
usually called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. 

C horizon.—The weathered rock material immediutely beneath 
the solum. In most svils this material is presumed to be 
like that from which the overlying horizons were formed. 
If the material is known to be different from that in the 
solum, a Roman numeral precedes the letter C. 

F layer.—Consolidated rock beneath the soil. The rock 
usually underlies a C horizon but may be immediately 
heneath an A or B horizon, 

Liquid limit, The moisture content at which the soil passes from 
a plastic to » liquid state. In engineering, a high liquid 
limit indicates that the soil has a high content of clay and 
a low capacity for supporting loads. 

Mottling, soil, Irregularly marked with spots of diffcrent colors 
that vary in number and size. Mottling in soils usually 
indicates poor aeration and lack of drainage. Descriptive 
terms are as follows: abundance—few, comomon, and many 3 
size—jine, medium, and coarse; and contrast—faint, dis- 
tinet, and prominent. The size measurements are these: 
fine, less than 5 millimeters (about 0.2 inch) in diameter 
along the greatest dimension; medium, ranging from 5 mil- 
limeters to 15 millimeters (about 0.2 to 0.6 inch) in diame- 
ter along the greatest dimension; and course, more than 15 
millimeters (about 0.6 inch) in diameter along the greatest 
dimension. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Permeability. The quality that enables the soil to transmit 
water or air, Terms used to describe permeability are as 
follows: very slow, slow, moderately slow, maderate, moder- 
ately rapid, rapid, and very rapid, 


SOIL SURVEY 


Plasticity index. The numerical difference betweeen the liquid 
limit and the plastic limit; the range of moisture content 
within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil changes 
from a semisolid to a plastic state. 

Profile, soil. A vertical section of the soil through all its hori- 
zona and extending into the parent material. 

Reaction, soil, The degree of acidity or alkalinity of a soil, 
expressed in pH valucs, A soil that tests to pH 7.0 is pre- 
cisely neutral in reaction hecause it is neither acid nor 
alkaline. An acid, or “sour,” soil is one that gives an acid 
reaction; an alkaline soil is one that is alkaline in reaction, 
In words, the degrees of acidity or alkalinity are expressed 


thus: 
pH pH 

Extremely acid ____Below 4.5 Mildly alkaline ____7.4 to 7.8 
Very strongly Moderately alka- 

acid ~______.. -- 4.5 to 6.0 line 7.9 to 84 
Strongly acid — 5.1 to 5.5 Strongly alkaline ._8.5 to 9.0 
Medium acid 5.6 to 6.0 Very strongly 
Slightly acid 6.1 to 6.5 alkaline ---------._' 9.1 and 
Neutra] 6.6 to 7.3 higher 


Sand. Individual rock or mineral fragments in a soil that range 
in diameter from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral composi- 
tion. The textural class name of any soil thal contains 85 
percent or more sand and not more than 10 perrent clay. 

Series, soil. A group of soils developed from a particular type 
of parent material and having genetic horizons that, except 
for texture of the surface layer, are similar in differen- 
tiating characteristics and in arrangement in the profile. 

Silt. Individual mineral particles in a soil that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the 
lower limit of very fine sand (0.05 millimeter). Soil of the 
silt textural class is 80 percent or more silt and less than 

12 percent clay. 

Solum. The upper part of a soil profile, above the parent mate- 

» vial, in which the processes of soil formation are active. 
The solum in mature soil includes the A and B horizons. 
Generally, the characteristics of the material in these hori- 
zons are unlike those of the underlying material. The 
living roots and other plant and animal life characteristic 
of the soil are largely confined to the solum. 

Substratum, Technically, the part of the soil below the solum. 

Texture, soil. The relative proportions of sand, sill, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles are sand, 
loamy sand, sandy loam, loam, silt loam, silt, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty elay, and 
elay, The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or ‘very 

ne.” 

Topsoil. A presumed fertile soil or soil material, or one that 
responds to fertilization, ordinarily rich in organic matter, 
used lo topdress roadbanks, lawns, and gardens. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some 

laces an upper, or perched, water table may be separated 
From a lower oue by a dry zone. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 


Series to which it belongs. 


on page SS. 
Map 
symbol Mapping unit 
AaE Alo clay, 15 to 30 percent slopes-~------------ 
AaF Alo clay, 30 to 50 percent slopes----~--------- 
AaG Alo clay, 50 to 75 percent slopes--- 
AbD Altamont clay, 9 to 15 percent slopes--------- 
ADE Altamont clay, 15 to 30 percent slopes-------- 
AcF Altamont-Fontana complex, 30 to 50 percent 
slopes- = 
AcG Altamont-Fontana complex, 50 to 75 percent 
5 lOpeS--- ~ --~ == + enn nen ne ne ene nee ern 
AdA Antioch loam, 0 to 2 percent slopes- 
AdC Antioch loam, 2 to 9 percent slopes 
BaA Botella clay loam, 0 to 2 percent slopes - 
Bac Botella clay loam, 2 to 9 percent slopes- - 
Bb Brentwood clay loam 7 
Be Brentwood clay loam, wet----~----------- - 
BdE Briones loamy sand, 5 to 30 percent slopes---- 
BdE2 Briones loamy sand, 15 to 30 percent 
slopes, eroded------------------------------ 
BdF Briones loamy sand, 30 to SO percent slopes-~-- 
BdF2 Briones loamy sand, 30 to 50 percent 
slopes, eroded------------------------------ 
BeB Briones fine sandy loam, 2 to 5 percent 
$s lopes-~--------~--~~-~---~~-----~---------- 
CaA Capay clay, 0G to 2 percent slopes-----~------- 
Cac Capay clay, 2 to 9 percent slopes----~---------- 
CbA Capay clay, wet, 0 to 2 percent slopes- 
Ce Clear Lake clay--~----------~---~-------------- 
CeA Conejo clay loam, 0 to 2 percent slopes------- 
CeB Conejo clay loam, 2 to 5 percent slopes------- 
ChA Conejo clay loam, clay substratum, 0 to 2 
percent sSlopes--------------------+--------- 
CkB Cropley clay, 2 to 5 percent slopes--~ 
CmE Cut and fill land-Diablo complex, 9 to 30 
percent SlopeS--------------+--------------- 
CnE Cut and fill land-Los Osos complex, 9 to 30 
percent slopes--------+---------------------- 
CoE Cut and fill land-Millsholm complex, 9 to 
30 percent slopes--~--~-------------~------- 
CoF Cut and fill land-Millsholm complex, 30 to 
50 percent slopes------------------+-------- 
DaC Delhi sand, 2 to 9 percent slopes- 
DdD Diablo clay, 9 to 15 percent slopes----------- 
DdE Diablo clay, 15 to 30 percent slopes~--------- 
DdF Diablo clay, 30 to 50 percent slopes---------- 
DeE Dibble silty clay loam, 15 to 30 percent 
DeF 
Ea Egbert mucky clay loam--~-----------+---+------ 
FaG Felton loam, 50 to 75 percent slopes- 
Fe Fluvaquents-- ~---------+------------ 38225507 
Fd Fontana-Altamont complex 
GaA Garretson loam, 0 to 2 percent slopes 
GaB Garretson loam, 2 to 5 percent slopes---- 
GbE Gaviota sandy loam, 15 to 30 percent slopes--- 


t For information about the capability grouping system, see the section beginning 
For information about the Storie index ratings, see the section beginning on page 66. 


Storie 
Capability unit Range site index 

rating 
Symbol Page Name Page 
T¥e-5(15) 61 Clayey 69 23 
Vle-1(15) 62 | Clayey, steep 69 12 
Vile-1(15} 62 Clayey, very steep 69 6 
TIle-5(15) 59 Clayey 69 36 
IVe-5(15) 61 | Clayey 69 27 
Vle-1(15) 62 Clayey, steep 69 19 
VIle-1(15) 62 | Clayey, very steep 69 9 
TiIs-3(17) 60 Claypan 71 38 
TVe-3(15) 61 Claypan 71 36 
I(Q17) 56 = -- 81 
ITe-1(17) $7 = 77 
117) 56 -- 81 
TIw-2(17} 58 aim 65 
VIe-1(15} 62 70 38 
VIle-1(15) 62 Sandy 70 20 
Vile-1(15) 62 | Sandy, steep 70 16 
VIle-1(15) 62 | Sandy, steep 70 11 
IIIs-4(17) 60 ies 65 
TIs-5(17) 58 a s4 
Tle-5(17) 7 -- 51 
TIw-5(17) S8 -- 43 
TIs-5(17) 58 -- 49 
1(17) 56 -- 85 
IIe-1(17) 7 -- 81 
Tis-3(17) 58 -+ 68 
Ile-5 (17) 57 as 51 
IITs-4(17) 60 | -- a 49 
ITIe-5(15) 59 | Clayey 69 36 
IVe-5(15)} 6l Clayey 69 7 
VIe-1(15) 62 Clayey, steep 69 17 
IVe-3(15) 61 | Loamy 70 | 36 

i 
Vie-1(15) 62 | Loamy, steep 70 | 22 
Iilw-2(16) 39 sel) 352 
Vile-1(15) 62 -- 14 
VIIIw-1(16) 63 oe <10 
IVe-5(15) 61 69 32 
1a7) 56 -- 100 
Ile-1(17) 57 ea 9S 
VIle-1(15) 62 Shallow Coarse Loamy 71 25 


GUIDE TO MAPPING UNITS~-Continued 


Storie 
Capability unit Range site index 
rating 
Map 
symbol Mapping unit Page [symbo1 Page Name Page 
GbF Gaviota sandy loam, 30 to 50 percent slopes-- 26 | VITe-1(15) 62 | Shallow Coarse Loamy 71 14 
GbG Gaviota sandy loam, 50 to 75 percent slopes-- 26 | VITe-1(15) 62 Shallow Coarse Loamy, 71 7 
steep 
GcE Gilroy clay loam 15 to 30 percent slopes- = 26 | IVe-1(15) 61 Loamy 70 35 
GcF Gilroy clay loam, 30 to 50 percent slopes - 26 VIe-1(15) 62 Loamy, Steep 70 22 
GcG Gilroy clay loam, 50 to 75 percent slopes---- 26 VITe-1(15) 62 Loamy, very steep 70 9 
Ja Joice muck------~--~--------~~--------------- 27) | VIw-1(16) 620 | -------------------- -- 5 
KaC. Kimball gravelly clay loam, 2 to 9 
percent slopes-~--------------------------- 28 TVe-3(15) 61 Claypan 71 32 
KaE Kimball gravelly clay loam, 9 to 30 
percent slopes-- 28 | VIe-1(15) 62 | Claypan 71 7 
Kb Kingile muck---- 29 ILIw-10(16) 59 -- 32 
La Laugenour loam-----------------------~-------- 30 TIs-0(17) 58 Se 77 
LbD  Linne clay loam, 5 to 15 percent slopes- 30 IIIe-5(15) 59 69 43 
LbE  Linne clay loam, 15 to 30 percent slopes 30 IVe-1(15) 61 | Clayey 69 33 
LeE Lodo clay loam, 9 to 30 percent slopes--~----- 31 VIe-1(15) 62 Shallow Fine Loamy 71 27 
LeF Lodo clay loam, 30 to 50 percent slopes------ 31 | VITe-1(15) 62 | Shallow Fine Loamy, 71 14 
steep 
LeG Lodo clay loam, 50 to 75 percent slopes------ oa VITe-1(15) 62 Shallow Fine Loamy, 71 7 
very steep 
Ld Lodo-Rock outcrop complex----------+---------- 31 | VIle-1(15} 62 | Shallow Fine Loamy, 71 | 2-13 
very steep 
LeE Los Gatos loam, 15 to 30 percent slopes------ 32 IVe-1(15) 61 Loamy 70 37 
LeF Los Gatos loam, 30 to 50 percent slopes- 32 | VIe-1(15) 62 Loamy, steep 70 23 
LeG Los Gatos loam, 50 to 75 percent slopes--- 32 | VITe-1(15) 62 | Loamy, very steep 70 11 
LhE Los Osos clay loam, 15 to 30 percent slopes-- 33 IVe-3(15) 61 Fine Loamy 70 30 
LhF Los Osos clay loam, 30 to 50 percent slopes-- 33 | VIe-1(15) 62 | Fine Loamy, steep 70 19 
LhG Los Osos clay loam, 50 to 75 percent slopes-- 33 | VITe-1{15) 62 | Fine Loamy, very steep 70 9 
Lk Los Osos-Los Gatos complex-----------~------- 33° | VITe-1(15) 62 Fine Loamy, very 70 10 
steep 
Lm Los Robles clay loam- 34 I(17) 56 ote -- 81 
Ma Marcuse sand- - 34 TVw-6 (17) 62 -- 23 
Mb Marcuse clay- - 35 1Vw-6 (17) 62 -- 16 
Mc Marcuse clay, steonal 35 Viw-1 (17) 2 -- 8 
Md Merritt loam. 35 ITIw-2(16) 59 o- 60 
MeE Millsholm loam, 15 to 30 percent slopes- 36 VIe-1{15) 62 Shallow Fine Loamy 71 25 
MeF Millsholm loam, 30 to 50 percent slopes- 36 | VITe-1(15) 62 Shallow Fine Loamy, 71 15 
steep 
MeG Millsholm loam, 50 to 75 percent slopes------ 36 | VIle-1(15) 62 Shallow Fine Loamy, 71 8 
very steep 
Oa Omni clay loam 37 Ilw-2(17) §8 | -------------------- -- 61 
Ob Omni silty clay 37 IVw-6(17) 62 | -------------------- a 25 
Pac Perkins gravelly loam, 2 to 9 percent slopes- 38 IIIe-3(15) 59 Claypan 71 44 
PaD Perkins gravelly loam, 9 to 15 percent 
38 | IVe-3(15} 61 | Claypan Al 39 
Pb Pescadero clay loam--- 39 TVw-6(17) 62 - -- 27 
Pe Pescadero clay loam, etiongly alkali-~-- 39 VIw-1(17) 62 a= 20 
Pd Piper sand------ 40 IVw-4(16) 61 ee 36 
Pe Piper loamy sand--- 40 IV¥w-4(16) 61 + 32 
Ph Piper fine sandy loam 40 TV¥e-9(16) 61 -- 25 
PkA Positas loam, 0 to 2 percent slopes 41 IIIs-3(17) 60 Claypan 71 $2 
PKC Positas loam, 2 to 9 percent slopes- 41 TVe-3(15) él Claypan 71 50 
Qa 4) ViTTe-1(15) 63 -- <10 
Ra Reyes silty clay----------------------------- 42 | VIIIw-1(16) 63 -- 6 
RbA Rincon clay loam, 0 to 2 percent slopes 42 | IIs-3(17) 58 =o 68 
RbC Rincon clay loam, 2 to 9 percent slopes- 42 Ile-3(17) 57 ~~ 6S 
RbD Rincon clay loam, 9 to 15 percent slopes----- 43 Tle-3(17) 57 -- 61 
RecA Rincon clay loam, wet, 0 to 2 percent slopes- 43 TIw-2(17) 58 -- 54 
Rd Rindge 43 IIIw-10(16) S90 | worn renee te eo e-- sae 40 


GUIDE TO MAPPING UNITS--Continued 


Mapping unit 


Rock outcrop-Xerorthents association- - 
Ryde silt loam 
Sacramento clay 
Sacramento clay, alkali- es 
San Ysidro loam------------------- - 
Sehorn clay, 15 to 30 percent slopes---------~ 
Sehorn clay, 30 to 50 percent slopes 
Sehorn clay, 50 to 75 percent slopes 
Shima muck-----~-----------------------+-2---- 
Solano loam------~----------------------------- 
Solano loam, strongly alkali 
Sorrento silty 
Sorrento silty 
Sycamore silty 
Sycamore silty 


clay loam. 
clay loam, clay substratum----- 
Tierra loam, 2 to 9 percent slopes- 
Tierra loam, 9 to 15 percent slopes 
Tierra loam, 15 to 30 percent slopes 
Urban land 
Vallecitos loam, 30 to 50 percent slopes 
Venice muck 
Webile muck 
Zamora silty clay loam, 0 to 2 percent slopes- 
Zamora silty clay loam, 2 to 5 percent slopes- 


Page T symbor 


Storie 

Capability unit Range site index 

rating 

Page Name Page 
VITIe-1(15) 63 aie <10 
TIIw-2(16} 59 =o 50 
ITiw-5(16) 59 -- 49 
IVw-6(17) 62 ee 39 
IlIs-3(17) 60 | Claynan 71 43 
Tve-5(15) 61 Clayey 69 De: 
VIe-1(15} 62 Clayey, steep 69 17 
VITe-1(15) 62 | Clayey, very steep 69 7 
I1Iw-10(€16) so = See 32 
T¥w-6 (17) 62 + 23 
VIw-1 (17) 62 ae 17 
I(17) 56 eons 90 
TIs-0(17) 58 = -- 72 
1(17) 56 -- 81 
Tiw-2f17) 58 Se 77 
IVe-3(15) 61 Claypan 71 49 
TVe-3(15) 61 | Claypan 71 4d 
VIe-1(15) 62 Claypan 71 33 
nebeseeoee ne as <10 
VITe-1(15) 62 70 13 
TIlw-10(16) 59 ae 40 
TIIw-10(16) 59 i 32 
117) 56 ae 86 
Ile-1(17) 57 | - _ 81 
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SOIL ASSOCIATIONS * 


NEARLY LEVEL TO STRONGLY SLOPING, SOMEWHAT EXCESSIVELY DRAINED 
TO VERY POORLY DRAINED SOILS ON VALLEY FILL, BASINS, LOW TERRACES, 
FLOOD PLAINS, AND ALLUVIAL FANS 


Brentwood-Rincon-Zamora association: Nearly level to gently sloping, well-drained 
clay loams and silty clay loams on valley fill, alluvial fans, and low terraces 
Capay-Sycamore-Brentwood association; Nearly level, moderately weil drained, 
poorly drained, and well drained clays, silty clay loams, and clay loams on valley 
fill and flood plains 

Capay-Rincon association: Nearly level to strongly sloping, moderately well 
drained and well drained clays and clay loams on valley fill 


Delhi association: Gently sloping and moderately sloping, somewhat excessively 
drained sands in the valleys 


Clear Lake-Cropley association: Nearly level to gently sloping, poorly drained 
and moderately well drained clays on valley fill and in coastal valley basins 


Marcuse-Solano-Pescadero association: Nearly level, very ly drained to some- 
what poorly drained clays, loams, and clay loams on rims of basins 


NEARLY LEVEL, POORLY DRAINED AND VERY POORLY DRAINED SOILS ON 
THE DELTA, FLOOD PLAINS, AND SALTWATER MARSHES AND TIDAL FLATS 


Rindge-Kingile association: Nearly level, very poorly drained mucks on the delta 


COUNTY 


SAN JOAQUIN 


Sacramento-Omni association: Nearly level, poorly drained and very poorly drained 
clays and clay loams on the delta and on flood plains 


Joice-Reyes association: Nearly level, very poorly drained, saline mucks and silty 
clays on saltwater marshes and tidal flats 


NEARLY LEVEL TO VERY STEEP, MODERATELY WELL DRAINED TO EXCES- 
SIVELY DRAINED SOILS ON TERRACES AND MOUNTAINOUS UPLANDS 


Tierra-Antioch-Perkins association: Nearly level to moderately step, moderately 
welt drained and well drained loams and clay loams that formed in old alluvium on 
erraces 


Altamont-Diablo-Fontana association: Strongly sloping to very steep, well-drained 
Clays and silty clay loams that formed in material weathered from soft, fine-grained 
sandstone and shale on uplands 


Los Osos-Millsholm-Los Gatos association: Moderately steep to very steep, well- 
drained clay loams and loams that formed in material weathered from interbedded 
sedimentary rock on uplands 


Gilroy-Vallecitos association: Moderately steep to very steep, well-drained clay 
loams and loams that formed in material weathered from basic igneous rock and 
metasedimentary rock on uplands 


Rock outcrop-Xerorthent association: Steep to very steep areas of rock outcrop and 
excessively drained, very shallow, loamy soils that formed in material weathered 
from sedimentary rock and basic igneous rock on uplands 


* Unless otherwise stated, the terms for texture used in the description of the association 
apply to the surface layer of the major soils. 
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CONTRA COSTA COUNTY, CALIFORNIA 
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SHEET NO. PART OF SHEET 
47 N Central 
43 S Central 
3 SE Corner 
51 W Central 
37 N Side 
37 NW Corner 
21 W Side 
51 NW Central 
47 SW Corner 
10 NE Central 
21 E Central 
51 E Central 
41 E Central 
38 NW Corner 
45 NE Central 
49 NE Corner 
27 W Side 
34 NE Corner 
27 SW Central 
11 N Side 
29 W Side 
38 SW Corner 
18 S Side 
43 S Central 
40 E Side 
42 N Side 
40 NW Corner 
27 NW Corner 
38 NW Corner 
5 SW Corner 
17 SW Corner 
10 W Central 
27 S Central 
54 N Side 
13 E Side 
13 SE Corner 
16 W Side 
29 NW Corner 
22 S Side 
22 W Side 
44 NW Corner 
50 W Central 
46 NW Corner 
22 W Side 
50 NW Central 
36 NW Corner 
21 N Central 
51 SW Corner 
41 N Side 
6 SE Central 
38 N Side 
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Location for Merrit series is on inset on sheet 5. 
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SOIL SURVEY DATA 
Soil boundary 
and symbol 
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\Very stony 


Rock outcrops ......... 
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U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE CONTRA COSTA COUNTY, CALIFORNIA UNIVERSITY OF CALIFORNIA, AGRICULTURAL EXPERIMENT STATION 


SOIL LEGEND 


The first letter always a capital, is the initial letter of the soil name. A second capital letter A, B, 2 etc., indicates slope class. 
Most symbols without a slope class letter are for those of nearly level soils, but some are for compleces or land types that have a 
considerable range in slope. A final number, 2, in the symbol indicates the sotl is eroded. 


SYMBOL 


AaE 
AaF 
AaG 
AoD 
ADE 
ACF 
AcG 
AGA 
AGC 


BaA 
Bal 
Bb 
Be 
BdE 
BdE2 
BdF 
BaF2 
BeB 


CaA 
Cac 


Cc 
CeA 
CeB 


NAME 


Alo clay, 15 to 30 percent slopes 
Alo clay, 30 to 50 percent slopes 

Alo clay, 5 to 75 percent slopes 

Altamont clay, 9 to 15 percent slopes 

Altamont clay, 15 to 30 percent slopes 
Altamont-Fontana complex, 30 to 50 percent siopes 
Altamont-Fontana complex, 50 to 75 percent slopes 
Antioch loam, 0 to 2 percent slopes 

Antioch loam, 2 to 9 percent slopes 


Botella clay loam, 0 to 2 percent stones 
Botella clay loam, 2 to 9 percent slopes 

Brentwood clay loam 

Brentwood clay loam, wet 

Briones loany sand, 5 to 30 percent slopes 

Briones loamy sand, 15 to 30 percent slopes, eroded 
Briones loany sand, 30 to 50 percent slopes 
Briones loamy sand, 30 to 50 percent slopes, eroded 
Briones fine sandy loam, 2 to 5 percent siopes 


Capay clay, 0 to 2 percent slopes 
Capay clay, 2 to 9 percent slopes 
Capay clay, wet, 0 to 2 percent slopes 
Clear Lake clay 

Conejo clay loam, 0 to 2 percent slones 
Conejo clay loam, 2 to 5 percent slopes 


Conejo clay loam, clay substratum, 0 to 2 percent slopes. 


Cropley clay, 20 5 percent slopes 


SYMBOL 


Gad 
GaB 
GbE 
CbF 
GbG 
Gc 
GcF 
GcG 


ja 
Kat 
KaeE 
Kb 


La 


LcE 


Les 


Ld 


LeG 


NAME 


Garretson loam, 0 to 2 percent slopes 
Garretson loam, 2 to 5 percent slopes 
Gaviota sandy loam, 15 to 30 percent slopes 
Gaviota sandy loam, 30 ta 50 percent slopes 
Gaviota sandy loam, 50 to 75 percent slopes 
Gilroy clay loam, 15 te 30 percent stopes 
Gilroy clay foam, 30 to 50 percent slopes 
Gilroy clay loam, 50 to 75 percent slopes 


Joice muck 


Kimball gravelly clay loam, 2 to 9 percent slopes 
Kimball gravelly clay loam, 9 to 30 percent slopes 
Kingile muck 


Laugenour loam 

Linne clay loam, § to 15 percent stopes 
Linne clay loam, 15 to 30 percent slopes 
Lodo clay loam, 9 to 30 percent slopes 
Lodo ciay loam, 30 to 50 percent slopes 
Lodo ciay foam. 0 to 75 percent slopes 
Lodo - Rock outcrop complex 

Los Gatos loam, 15 to 30 percent slopes 
Los Gatos loam, 30 to 50 percent stones 
Los Gatos loam, 50 to 75 percent slopes 
Los Osos clay loam, 15 to 30 percent slopes 
Los Osos clay loam, 30 to 50 percent slopes 
Los Osos clay loam, 50 to 75 percent slopes 


SYMBOL 


Pe 
Pd 
Pe 
Ph 


NAME 


Pescadero clay loam, strongly alkali 
Piper sand 

Piper loamy sand 

Piper fine sandy loam 

Positas loam, 0 to 2 percent slopes 
Positas loam, 2 to 9 percent slopes 


Quarry 


Reyes silty clay 
Rincon clay loam, 0 to 2 percent slopes 
Rincon clay loam, 2 to 9 percent slopes 
Rincon clay loam, 9 to 15 percent slopes 
Rincon clay loam, wet, 0 to 2 percent slopes 
Rindge muck 

Rock outcrop - Xerorthents association 
Ryde sift loam 


Sacramento clay 
Sacramento clay, alkali 

San Ysidro loam 

Sehorn clay, 15 to 30 percent slopes 
Sehorn clay, 30 to 50 percent slopes 
Sehorn clay, 50 to 75 percent slopes 
Shima muck 

Solane foam 

Solano loam, strongly alkali 
Sorrento silty clay loam 


Cut and fill land - Diablo complex, 9 to 30 percent slopes 
Cut and fill land - Los Osos complex, 9 to 30 percent siopes 
Cut and fill land - Millshaim complex, 9 to 30 percent stopes 
Cut and fill Jand - Millsholm complex, 30 to 50 percent slopes Marciiceigand 


Los Osos - Los Gatos complex 
Los Robles clay loam 


Sorrento silty clay loam, sand substratum 
Sycamore silty clay loam 
Sycamore silty clay loam, clay substratum 


Delhi sand, 2 to 9 percent slopes 

Diablo clay, 9 to 15 percent slopes 

Diabto clay, 15 to 30 percent slopes 

Diabio clay. 30 to 50 percent slopes 

Dibble sitty ciay loam, 15 to 30 percent slopes 
Dibble silty clay loam, 30 to 50 percent slopes 


Egbert mucky clay loam 
Felton loam, 50 to 75 percent slopes 


Flavaquents 
Fontana-Altamont complex 


Marcuse clay 
Marcuse clay, strongly alkali 

Merritt loam 

Millsholm loam, 15 to 30 percent slopes 
Millsholm laam, 30 to 50 percent slopes 
Millsholm loam, 50 to 75 percent slopes 


Omni clay loam 
Omni silty clay 


Perkins gravelly loam, 2 to 9 percent slopes 
Perkins gravelly loam, 9 to 15 percent slopes 
Pescadera clay loam 


Tierra loam, 2 to 9 percent slopes 
Tierra loam, 9 to 15 percent slopes 
Tierra loam, 15 to 30 percent slopes 
Urban land 


Vallecitos loam, 30 to 50 percent slopes 
Venice muck 


Webile muck 


Zamora silty clay loam, 0 to 2 percent slopes 
Zamora silty clay loam, 2 to 5 percent slopes 
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